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ABSTRACT 

Thirty  two  papers  presented  at  the  seventh  annual 
seminar  of  the  Documentation  Research  and  Training  Center  explore; 

(1)  Universe  of  Subjects  - Tts  Development  and  Structure,  (2)  Subject 
Analysis  and  Classification,  (3)  Subject  Headinas,  (4)  Librametry  and 
Tts  Scope,  (c)  Subject  Analysis,  (6)  library  Work,  (**)  Documentation 
List,  (8)  Library  Usage,  (°)  Organisation  of  Research,  (10) 

Management  of  Translation  Service  and  (11) 

Training  Center  Research  Cell;  Report  for 
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DOCUMENTATION  RESEARCH  AND  TRAINING  CENTRE  (=DRTC) 

112  Cross  Road  11,  Malleswaram.  Bangalore  3 

1 OBJECTIVES 

The  Documentation  Research  and  Training  Centre,  established  in  1962  by  the  Indian 
Statistical  Institute,  has  the  following  objectives : 

1 To  do  and  to  promote  continuing  research  in  documentation  ; 

2 To  give  a course  of  training  in  documentation  ; and 

3 To  do  consultant  service  in  documentation. 

2 THE  COURSE 

The  course  offers  comprehensive  instruction  in  the  theory  and  practice  of  documentation. 
It  places  emphasis  on  imparting  theoretical  knowledge  of  a high  order  and  at  the  same  time 
on  equipping  the  student  with  the  necessary  professional  competence  based  on  practical  expert- 
ence.  Instruction  is  largely  individual.  Tutorials,  small  group  discussions,  and  weekly  colloquia 
are  organised  so  es  to  develop  in  the  students  the  capacity  for  systematic  thinking  and  for 
clear  exposition. 

In  the  observational  study  period,  the  trainees  are  given  an  opportunity  to  visit  and 
observe  the  working  of  specialist  libraries,  industrial  units,  and  research  laboratories.  They 
are  also  given  practical  working  knowledge  of  cocument  finding  with  mechanical  aids  such  as 
Punched  Cards  and  Computer.  They  also  receive  instruction  and  experience  in  the  organisa- 
tion and  managerial  aspects  of  reprography  and  translation  work. 


21  Annual  Semina* 

The  Annual  Seminar,  turned  on  some  specific  area  of  documentation,  forms  an  Integral 
part  of  the  course. 


22  Hostel 

To  make  this  participative  work  possible,  the  DRTC  Is  made  a residential  institution. 
Living  In  the  hostel  attached  to  it  is  obligatory. 


3 SUBJECTS  OF  STUDY  . 

Gr**P  I 

1 Ualnm  of  subjects : Its  develop- 

meet  sad  structure ; 

2 Depth  ctassHketton  (Theory/ ; 
i Depth  ettssificetfon  f Practice! ; 

4 Library  catalogue. 


Creep  2 

$ Documents  tk* ; 

6 Management  of  specialist  library 

7 (IJ  Mechanised  document 

(lading  systems ; 
fit)  Elements  of  statistical 
analysis; 

• A project  la  documentation. 


Grtmf  ) 

9 A yo)eci  consisting  of  the  survey 
of  the  trtaj  In  current  research 
ia  a specific  subject. 

10  Observational  study. 


31  Project  I 


The  project  in  documentation,  to  be  completed  during  the  formal  course  in  DRTC, 
A consists  of  the  preparation  of  n documentation  list  by  etch  student  on  t apadfic  subject.  The 
work  Involves  Kenning  and  selecting  articles  from  in  approved  let  of  periodicals  relevant  to 
v the  subject,  minutely  classifying  the  documents,  preparation  of  abitracti  of  the  document*,  and 
preparation  of  tba  necessary  added  entries. 


v A Depth  Schedale  for  the  ctassifioation  of  tba  tubjtds  comad  by  the  documentation 
O ||  t)M  to  be  worked  out  simultaneously  for  the  minute  classification  of  ibe  docuatcnts. 
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“ The  Five  Laws  of  Library  Science 

1 Books  are  for  use. 

2 Every  reader  his  book. 

3 Every  book  its  reader. 

4 Save  the  time  of  the  reader. 

5 A library  is  a growing  organism.’- 

S R Ranoanathan 
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DRTC  Seminar  (7)  (1969).  Paper  AA. 

SUBJECT  SPECIALISTS'  VIEW  OP  THE  UNIVERSE  OP 
SUBJECTS:  SdlE  EXAMPLES . 


P J DEVADASON,  DRTC  Trainee,  1969-70. 


Understanding  the  view  of  subject 
specialists  in  regard  to  the  develop- 
ment and  structure  of  the  Universe  of 
Subjects  would  be  helpful  to  the  libra- 
rian in  designing  an  efficient  docu- 
ment finding  system  for  the  use  of 
specialists.  Since  the  universe  of 
subjects  is  ever  growing,  several  attri- 
butes of  the  structure,  growth,  and 
function  of  a living  organism  are  found 
in  the  former.  This  is  illustrated  in 
the  words  of  a biologist.  Growth  de- 
mands control.  The  biological  phenomena 
of  fragmentation*  hybridisation,  and 
integration  of  fragments  have  analogies 
in  the  development  of  the  universe  of 
subjects.  Examples  of  emerging  "inter- 
disciplinary" subjects  as  envisaged  by 
subject  specialists  are  given. 


O 

ERIC 


0 DESIGNING  A DOCUMENT  FINDING  SYSTEM 

01  Two  Universes  for  Consideration 

In  the  design  of  a document  finding  system,  the 
attributes  of  two  universes  have  to  be  taken  into 
consideration.  These  are: 

1 Universe  of  Subjects;  and 

2 Universe  of  Readers. 

The  use  of  a document  finding  system  has  generally 
to  begin  with  a trilogue  between  the  universe  of 
subjects,  the  universe  of  readers,  and  the  document 
finding  system . 

02  Recognising  the  Specialist's  View 

While  examining  the  Universe  of  Subjects,  the 
librarian  selects  its  attributes  likely  to  affect  the 
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design  of  the  document  finding  system.  These  attri- 
butes will  be  related  to  the  structure  and  development 
of  the  Universe  of  Subjects.  If  the  trilogue  mentioned 
above  is  to  be  so  conducted  as  to  increase  the  effi- 
ciency of  the  service  of  the  system,  then  it  would  be 
helpful  if  the  librarian  recognises  the  different 
ways  in  which  the  subject  specialists  themselves  view 
the  development  and  structure  of  the  Universe  of  Sub- 
jects and  contributes  to  the  formation  of  the  differ- 
ent structures  and  modes  of  its  development . 

03  Scope  of  the  Paper 

In  this  paper,  some  examples  of  the  way  in  which 
subject  specialists  view  the  development  and  structure 
of  their  respective  sub je ct -fields  or  the  Universe  of 
Subjects  as  a whole,  are  presented.  The  formation  of 
"inter-disciplinary  subjects"  as  viewed  by  subject 
specialists  is  also  briefly  discussed. 

I DEVELOPMENT  OP  THE  UNIVERSE  OP  SUBJECTS 

II  Postulate  of  Library  Science 

Law  5 of  Library  Science  states:  "Library  is  a 
growing  organism"  (14).  The  growth  of  the  library  is 
an  implication  of  the  growth  of  the  Universe  of  Sub- 
jects embodied  in  documents.  Some  aspects  of  the 
comparison  of  the  Universe  of  Subjects  to  a living 
organism  and  the  helpfulness  of  the  analogy  have. been 
pointed  out  in  an  earlier  paper  (10). 

12  View  of  a Biologist 

Paul  Weiss,  a biologist,  compares  the  growth 
process  of  the  universe  of  subjects  with  that  of  a 
living  organism  in  his  paper  "Knowledge:  A growth 
process"  (18).  In  Table  1,  Sec  121,  column  (b)  gives 
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the  steps  by  which  a living  organism  grows,  and  column 
(c)  gives  the  corresponding  stages  in  the  growth  pro- 
cess of  the  universe  of  subjects.  The  terminology 
used  by  Weiss  has  been  modified  wherever  found  helpful. 


t 


121  Table  1.  Comparison  of  Steps  in  Growth  Process 


SN 

Steps  in  the 

Growth  Process 

Organism 

Universe  of  Subjects 

a 

b 

c 

1 INTAKE 


Raw  materials  are  gathered  Raw  data  gathered  from 
from  the  environment  and  the  environment  through 
are  either  stored  or  passed  observation  and  experi- 


on  directly  for  alimentary 
processing. 

2 DIGESTION 

Digestible  items  are  che- 
mically broken  down, 
w;.ich  are  then  screened 
and  sorted.  The  wastes 
and  undigest ible  residues 
are  eliminated. 


3 ASSIMILATION 

The  true  nutrients  are 
circulated  to  the  tis- 
sues, whose  cells  pick 
what  they  need,  then  re- 


mentation are  either 
stored  as  records  or 
analysed  forthwith. 

The  products  of  analysis- 
are  screened  and  sorted 
according  to  relevance. 
The  relevant  ideas  are 
classified  and  arranged 
helpfully  for  use  and 
further  processing. 
Irrelevant  ideas  are 
discarded. 

The  ideas  in  various 
stages  of  evolution 
are  widely  circulated, 
leading  to  confluence 
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Levadas  on 


Steps  in  the  Growth  Process 


SN 


a 


Organism 

b 


Universe  of  Subjects 
c 


combine  and  modify  it  to 
form  intermediary  pro- 
ducts, some  to  be  recir- 
culated for  use  by  other 
cells,  some  still  to  be 
discharged  as  waste,  and 
culminating  the  synthe- 
sis, each  cell  constructs 
from  this  supply  pool 
selectively  the  substan- 
ces and  structures 
uniquely  characteristic  • 
of  its  own  kind. 

4 UTILISATION 

In  this  last  step,  cells 
branch  in  two  directions: 
they  either  turn  to  the 
_ manufacture  of  special 
products, or  reproduce, 
that  is,  add  more  cells 
to  the  body. 


5 CYCLE  REPEATS 


and  critical  correlation 
with  a large  number  of 
contributions  from  other 
sources.  Prom  this, 
some  empirical  guiding 
principles  may  arise. 
These  are  tested  and 
verified  and  integrated 
with  the  body  of  know- 
ledge . 


A part  of  the  addition 
to  a subject  is  con- 
verted into  differentia- 
ted products  commonly 
lumped  under  "applied", 
while  another  part 
accrues  to  its  own  body, 
perhaps  forming  a theory 
of  it  s own . 

CYCLE  REPEATS 


13  Illustratipn  of  Growth  Process 

Figure  1 illustrates  the  grcv/th  process  in  an 
organism  and  in  the  universe  of  subjects.  The  infor- 
mation in  the  upper  half  of  each  rectangle  relates 
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to  the  growth  process  of  the  universe  of  subjects  and 
the  lower  to  that  of  an  organist).  This  is  a modified 
version  *of  the  diagram  used  by  Vreiss. 


Pig  1 . Growth  Process 
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14  Annotation 

1 The  analogy  between  the  growth  process  of  the 
universe  of  subjects  and  that  of  an  organism  holds  good 
in  u large  measure. 

2 V/eiss  adds,  "Our  growth  analogy  could  be  expan- 
ded — tradition,  standing  for  heredity;  novel  ideas, 
for  mutation;  and  the  team  approach,  for  symbiosis." 

15  logistic  Growth  Pattern 

The  normal  growth  pattern  of  a living  organism 
closely  follows  a logistic  curve  '16).  Price  has  given 
several  examples  of  the  logistic  pattern  of  growth  in 
the  universe  of  subjects  (13)  • An  analysis  of  the  data 
collected  by  me  on  the  number  of  significant  ideas  con- 
tributed to  Engineering  leads  to  the  recognition  of  a • 
similar  logistic  growth  pattern  in  engineering  also. 
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Range  in 
Years 

Cumu- 
lative 
total 
of  (a) 

N of  Sig- 
nificant 
contri- 
buti ons 

Cumu- 
lative 
total 
of  (c) 

Rate  of  an- 
nual contri- 
bution X 
100 

a 

b 1 

c 

a 

e 

1600-1620 

.20 

2 

> 

10.0 

1621-1640 

40 

1 

3* 

7.5 

1 641 -1660 

60 

4 

7 

11.6 

1661-1680 

80 

4 

11 

13.7 

1681-1700 

100 

2 

13 

13.0 

1701-1720 

120 

3 

16 

13.3 

1721-1740 

140 

2 

IS 

12.8 

1741-1760 

160 

2 

20 

12.5 

1761-1780 

180 

4 

24 

13.3 

1781-1800 

200 

7 

31 

15.5 

1801-1820 

220 

2 

33 

15.0 

1821-1840 

240  . 

12 

45 

18.7 

1841-1860 

260 

8 

53 

18.9 

1861-1880 

280 

11 

64 

22.8 

1881-1900 

300 

11 

75 

25.0 

1901-1920 

320 

14 

09 

27.8 

1921-1940 

340 

32 

1 21 

35.5 

1941-1960 

360 

26 

147 

40.8 
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16  Annotation 

1 A number  of  logistic  curvc-s  for  different 

periods  could  be  seen  in  the  graph.  Examples  for  the 
periods  1640**1700;  1780-1820;  1860-1920. 

2 The  bottom  of  the  troughs  tends  to  straighten 
out  as  we  coue  towards  recent  years.  If  the  trough- 
period  is  taken  to  relate  to  the  assimilation  period 
following  the  intake  of  significant  contributions,  the 
pattern  indicates  that  in  recent  years,  the  assimi- 
lation of  new  ideas  has  been  accelerating. 

2/4  DRIVE  TOWARDS  STABILITY 
2 HOMEOSTASIS 

21  In  Organism 

The  idea  of  Homeostasis  originating  in  the  field 
of  physiology  has  now  been  generalised  to  cover  the 
behaviour  of  non-living  systems  also.  Stated  in  gene- 
ral terms,  '’When  any  dynamic  system  drives  forward  in 
time  so  that  its  state  changes  but  not  the  laws  that 
it  obeys,  it  tends  towards  some  sub-set  of  the  possi- 
ble states  — that  is,  towards  some  equilibrium". 

There  may  be  different  mechanisms  by  which  a dynamic 
system  tends  towards  the  states  that  are  partially 
resistant  to  the  change-inducing  action  of  the  dynamic 
laws  (7).  Three  such  mechanisms  ares 

1 Fragmentation; 

2 Combination  (Synthesis);  and 

3 Integration. 

22  Accelerated  Development  of  the  Universe  of 

Subjects 

It  is  now  a well-known  fact  that: 

1 During  the  last  few  decades,  social  pressure  in 
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the  fora  of  population  pressure  has  been  increasing  in 
many  countries; 

2 There  has  been  a shortfall  in  the  commodities 
and  services  required  to  meet  even  the  basic  needs  of 
the  growing  population;  consequently, 

3 There  has  been  increasing  emphasis  on  the  accele- 
rated production  and  distribution  of  consumable  commo- 
dities and  services,  utilising  all  kinds  of  resources 
to  wipe  off  the  shortfall  mentioned  in  2;  This  has 
called  for 

4 Increased  provision  for  a fuller  utilisation  of 
human  resources,  particularly  the  intellectual  re- 
sources — the  thought  resources  of  science  and  tech- 
nology; and  as  a result, 

5 There  has  been  an  acceleration  in  the  downpour 
of  ideas  of  different  kinds  — seminal,  near-seminal, 
pedestrian,  etc. 

* 

23  Restoration  of  Equilibrium:  fragmentation 

The  factors  mentioned'in  the  preceding  section 
tend  to  make  the  universe  of  subjects  bigger  and  more 
dynamic  than  ever  before » This  is  in  conformity  with 
the  principle  that  the  rate  of  growth  of  an  entity  is 
proportional  to  its  sise — the  bigger  it  is,  the 
faster  it  grows.  One  of  the  ways  in  which  this  growth 
has  been  counteracted  is  through  the  fragmentation  of 
the  universe  of  subjects.  One  evidence  is  the  large 
number  of  specialisations  on  small  chunks  of  the 
Universe  of  Subjects  attracting  small  groups  of 
specialists.  This  process  has  been  going  on  for  a 
few  centuries  now.  It  is  a convenient  way  of  dealing 
with  the  Universe  of  Subjects,  each  group  of  specia- 
lists sharing  the  cultivation  of  some  fragment  or 
other  (11). 
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24  A Specialist's  View  of  the  Effect  of  Specialisation 

The  continuous  fragmentation  of  the  Universe  of 
Subjects  and  specialisation  in  very  small  fragments  of 
it  have,  however,  outrun  contact,  and  communication 
between  disciplines  is  becoming  increasingly  difficult. 
One  reason  for  this  isolation  between  the  disciplines 
is  that  in  the  course  of  specialisation,  the  receptors 

t 

of  information  themselves  become  specialised.  Bould- 
ing  comments,  "One  wonders  sometimes  if  science  will 
not  grind  to  a stop  in  an  assemblage  of  walled-in- 
hermits,  each  mumbling  to  himself  v/ords  in  a private 
language  that  only  he  can  understand"  (2).  Such 
extreme  state  of  specialisation  necessitated  by  the 
accelerated  growth  of  the  Universe  of  Subjects  is 
counteracted  by  an  automatic  process  of  slowing  down 
of  the  growth  of  the  Universe  of  Subjects.  This  is 
because  the  isolated  piece  of  information  obtained  by 
a group  of  specialists  in  a narrow  field  has  in  itself 
no  value  but  only  in  its  assimilation  with  the  rest  of 
knowledge  and  only  in  as  much  as  it  really  contributes 
to  the  synthesis  (15). 

25  Combination 

Another  mechanism  by  which  equilibrium  in  the 
Universe  of  Subjects  is  achieved  is  through  combination 
hybridisation  and  synthesis  of  the  fragments. 

3/7  COMBINATION 
3 TEAM  RESEARCH 

In  Sec  22(4),  it  has  been  mentioned  that  there 
has  been  increasing  emphasis  on  the  better  utili- 
sation of  the  thought -resources  of  science  and  tech- 
nology. This  has  necessitated  a replacement,  in  a 
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large  measure,  of  solo-research  by  team -re search  and 
research- in-parallel  by  research-in-series.  T ne 
change  from  "little  science"  to  "big  science"  has 
either  resulted  in,  or  has  been  made  possible  by  team- 
research.  Several  reasons  have  been  given  to  explain 
. the  shift  (12).  We  need  to  note  here  that  specialists 

in  different  subject-fields  are  brought  into  the  teain 
to  work  together  and  coordinate  their  activities  in  a 
v/ay  conducive  to  the  achievement  of  the  objectives  of 
the  project  being  worked  upon.  This  has  in  some  mea- 
• sure  led  to  a coming-together  of  different  disciplines. 
As  a result,  the  slowing  down  process  resulting  from 
fragmentation  is  to  some  extent  overcome. 

4 INTER-DISCIPLINARY  ACTIVITY 

41  Hybrid  Discipline 

The  first  symptoms,  of  inter-disciplinary  acti- 
vities are  the  so-called  "hybrid  disciplines". 

42  Two-Parented  Hybrid 

Kenneth  Boulding  in  his  paper  "General  Systems 
Theory:  The  Skeleton  of  Science"  (1)  has  mentioned 
a few  tv/o-parented  hybrid  disciplines.  The  first  to 
emerge  as  a two-parent ed  hybrid  was  Physical  Chemistry 
in  the  late  nineteenth  century.  Then  came  Social 
Psychology  in  the  second  quarter  of  the  twentieth  cen- 
tury. In  the  physical  and  biological  sciences,  the 
< well-established  hybrid  sciences  are  Astrophysics, 

Biophysics,  and  Biochemistry.  In  the  Social  Sciences, 
Social  Anthropology  is  also  fairly  well-established. 
Two-parented  hybrids  just  emerging  are  Economic- 
Psychology  and  Eccnomic -Sociology . Boulding  considers 
that  there  are  signs  for  Political  Economy  to  have  a 
rebirth. 
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43  Multi -Par ented  Hyorid 

Boulding  places  under  the  category  of  Multi- 
parented  hybrids,  inter-disciplinary  subjects  that 
have  a much  more  varied  and  at  times  even  obscure 
; ancestry  than  the  two-parented  hybrids.  These  result 
from  a selection,  reorganisation,  and  synthesis  of 
ideas  from  several  areas  of  knowledge.  Examples  given 
are  j 

1 Cybernetics  — the  science  of  control  and 
communication  in  all  of  its  various  manifestations  in 
machines,  animals,  and  organisations.  It  incorporates 
and  unifies  the  work  of  the  servo-mechanisms  and 
systems  engineering,  the  c anmuni cation  engineering 
and  certain  aspects  of  the  work  of  the  physiologist , 
neurologist,  psychologist,  economist , and  sociologist 
(2); 

2 Organisation  theory,  which  has  emerged  out  of 
Economics,  Sociology,  Engineering,  and  Physiology;  and 

3 Management  science . 

44  "Inter-Departmental"  Inter-Disciplines  . . 

The  inter-departmental  inter-disciplines  develop 
through  the  establishment  and  activities  of  inter- 
departmental institutes,  such  as  the  Institute  of 
Industrial  Relation,  of  Public  Administration,  and 
of  International  Affair  (3). 

45  Multi-Hybrids  with  Common  Methodology 

Multi-hybrid  disciplines  organised  around  the 
application  of  a common  methodology  to  many  different 
fields  and  problems  include  Survey  Research  and  Croup 
Dynamics.  '• 
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46  Multi -Hybrid  Discipline : Theory  of  Individual 

Behaviour 

Each  discipline  studies  some  kind  of  "individual” 
— electron,  atan,  molecule,  crystal,  virus,  cell, 
plant,  animal,  man,  family,  tribe,  state,  firm,  uni- 
versity, etc.  Each  of  these  individuals  exhibits 
'behaviour',  action  or  change  and  this  behaviour  is 
considered  to  be  related  in  some  way  to  the  environ- 
ment of  the  individual  — that  is,  with  other  indi- 
viduals with  which  it  canes  into  contact.  Each  indi- 
vidual is  regarded  as  consisting  of  a structure  of 
complex  of  individuals  of  the  order  immediately  below 
it.  The  behaviour  of  each  individual  may  be  explained 
by  the  structure  and  the  arrangement  of  the  lower 
individuals  of  vfoich  it  is  composed,  or  by  certain 
principles  of  equilibrium  or  homeostasis  (See  Sec  2) 
according  to  which  certain  'states'  of  the  individuals 
are  "preferred".  Behaviour  is  described  in  terms  of 
the  restoration  of  this  preferred  state  when  they  are 
disturbed  by  the  changes  in  the  environment  (4). 

47  Multi-Hybrid  Discipline  ; General  Theory  of  Growth 

There  is  hardly  any  discipline  in  which  the 
gr owth-phenomenon  does  not  have  some  importance.  Al- 
though there  is  a great  difference  in  complexity  bet- 
ween the  growth  of  crystals,  embryos,  societies, 
several  of  the  principles  and  concepts  that  are  im- 
portant at  the  lower  levels  are  applicable  at  the 
higher  levels  also.  In  other  words,  all  growth 
phenomena  are  sufficiently  alike  and  this  may  possibly 
be  a newly  emerging  discipline  (4). 
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5 BORDER  SCIENCE 

Soico  r,7  Troup,  a noted  bioel.iuatologist , in  his 
essay  Significance  of  border  sciences  for  the  future 
of  mankind  has  discussed  examples  of  established  as 
well  as  newly  emerging  Border  Sciences  as  he  has 
named  them  (17) . 

f 

51  Definition 

A Border  Science  comprises  those  branches  of 
science  which  interconnect  the  fringes  of  well-esta- 
blished basic  sciences  (either  formal  sciences  such 
as  mathematics}  natural  sciences  such  as  physics 
and  chemistry}  biosciences  such  as  biology  and  medi- 
cine; or  mental  sciences  such  as  psychology,  socio- 
logy, etc)  fouling  a new  independent  discipline. 

,;It  may  also  caaprise  of  fundamental  research  which 

penetrates  into  completely  unknoi/n  realms  of  human  ^ 

knowledge  until  recently  considered  the  domain  of 

vague,  unreali Stic , quasi-scientists  aid  unfortunately 

often  the  hunting  ground  of  scientific  charlatans. 11 

52  Enumeration  of  Border  Sciences 

Trorap  has  enumerated  the  following  Border  Sciences! 

1 Established  Border  Sci-mct si 
A Geological  Sciences 
B Psycho-physics 

1 Physical  embryology 

2 Physical  neurology 

3 Geo-ecology 

4 Blerhythmics 
C Cybernetics 

2 Non-Established  Border  Sciences! 

A Astronautics 
B Supersensorics 
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In  Sec  6 and  7*  the  scope  ox.  each  of  the  Border 

Sciences,  excepting  Geological  Sciences,  is  briefly 

* 

given . 

6/7  SCOPE  OP  BORDER  SCIENCES 
6 ESTABLISHED  BORDER  SCIENCES 
61  Psycho-Physics 

Psycho -physics  consists  of  a group  of  Border 
Sciences  which  study  the  fundamental  psycho-chemical 
properties  of  the  ’’web  of  life”  and  its  inter-relation 
skips  with  the  inorganic  and  organic  world  surrounding 
it.  It  comprises  of  several  divisions  such  as 
Physical  Embryology,  Physical  Neurology,  Geo-ecology 
and  Biorhythmics. 

611  Physical  Embryology 

Physical  Embryology  is  the  study  of  the  physico- 
chemical, particularly  the  physical  aspects  of  the 
fundamental  problems  of  life  in  its  embryonic  stages. 

612  Physical  Neurology 

Physical  Neurology  is  the  study  of  the  physical 
mechanism  of  nerve  condition  and  brain  process  in 
general . 

613  Geo-ecology 

Geo-ecology  is  the  study  of  the  inter-action  bet- 
ween environment  and  living  organism  which  includes 
the  conditions  of  life,  behaviour,  etc.  It  comprises 
of  the  following  three  sub-disciplines: 

1 General  Geo-ecology.-  General  Geo-ecology  deals 
with  the  conditions  of  life,  behaviour  and  geographi- 
cal distribution  of  plants,  animals,  and  man. 
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2 Medical  Geography.-  Medical  Geography  deals  with, 
geographical  distribution  of  diseases. 

i Geographical  Pathology.-  f .jgraphical  Pathology 
deals  with  the  differences  in  clinical  symptoms, 
severity  and  development  of  diseases  in  different  parts 
of  the  world. 

4 Bio-Climatology  and  Bio-Meteorology.-  The  Inter- 
national Society  of  Bioclimatology  and  Biometeorology 
has  defined  the  field  as  "the  study  of  the  direct  and 
indirect  inter-relations  between  the.  geophysical  and 
geochemical  environment  of  the  atmosphere  and  living 
organisms  ...  the  term  'Environment'  being  broadly  con- 
ceived and  including  micro,  macro,  and  cosmic  environ- 
ments and  the  diverse  physical  and  chemical  factors 
comprising  these  environments." 

Examples  of  the  divisions  of  Bioclimatology  are  given 
as  follows: 

BIOCLIMATOLOGY 

Phytological 

Bioclimatological  phenology 
Ecological  clima tography  . 

Zoological 

Entomological 

Veterinary 

Human 

Physiological 

Aesthete 

Psychological 

Archaeological 

Social 

Urban 

Cosmic 

Palaeo-bioclimatology 
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6 1 4 Biorhythai cs 

Biorhythiaics  is  the  study  of  the  existence  of  cer- 
tain fundamental  rhythmical  phenomena  of  the  living 
processes  in  plants,  animals,  and  man. 

62  Cybernetics 

Cybernetics  is  the  study  of  the  direction  and  con- 
trol of  certain  distance  mechanism  in  the  inorganic  and 
living  world.  It  comprises  the  "Control  end  caauuni- 
cation  theories",  "Feed-back  mechanisms"  and  the  pro- 
cesses involved  in  "Memory"  both  in  the  mechanical  and 
l'ving  world.  (See  also  Sec  43(1)). 

7 NEWLY  EMERGING  BORDER  SCIENCES 

Tromp  conjectures  that  the  so  called  non-esta- 
blished  Border  Sciences  may  develop  into  new  indepen- 
dent Border  Sciences  or  as  branches  of  existing  Border 
Sciences  in  a not  too  distant  future. 

71  Astronautics 

Astronautics  deals  with  the  problems  involved  in 
the  transport  of  both  the  living  aid  non-living  thingo 
from  earth's  cmst  into  the  outer  space  and  with  the 
conditions  under  which  living  oiganisns  could  live  in 
outer  apace. 

72  Supersensorics 

Supersensorics  (known  also  as  extra-seneorics) 
in  concerned  with  the  study  of  certain  phenomena 
shown  by  living  organisms,  the  registration  of  which 
oeeiis  to  take  plaoe  by  means  of  physiological  or 
othor  Q'jchaniaae  unknow  at  present  in  hu*aan  physio- 
logy. 

Examples  of  divisions  of  Supersensorics  are  riven 
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as  follows: 

In  Dan 

Paragnostic  phenomenon 
Telepathy 
Clairvoyance 

Stigmatisation  phenomenon 

Hypnosis 

Trance  condition 

Yogic  phenomenon 

In  animal 

Direotion  finding  • 

Homing  instinct 

73  Team  Research  Necessary 

Extremely  complex  branches  of  human  knowledge 
can  be  developed  as  Border  Sciences  only  by  a great 
many  experts  in  various  disciplines  working  together 
in  a true  team  spirit  (17). 

8 INTEGRATIVE  DISCIPLINES:  SPECIALIST'S  VIEW 

Another  mechanism  by  which  equilibrium  in  the 
Universe  of  Subjects  is  achieved  ij  through  the 
development  of  Integrative  Disciplines.  The  search 
for  integrated  concepts  has  been  going  on  through  all 
the  agea  since  man  learned  to  use  words  (6) . 

81  General  Systems  Theory 

Boulding  has  viewed  "General  systems  Theory" 
as  an  Integrative  discipline  unifying  many  subjects 
in  the  Universe  of  Subjects.  General  Systems  Theory 
discusses  the  general  relationship  in  the  empirical 
world  and  describes  a level  of  theoretical  model- 
building,  lying  somewhere  between  the  highly  gene- 
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* ralised  constructions  of  Pure  Mathematics  and  the 
specific  theories  of  the  specialised  disciplines.  One 
of  the  wain  objectives  of  the  General  Systems  Theory 
is  to  develop  a framework  or  structure  of  systems  with 
the  aid  of  which  the  structure  of  particular  disci- 
plines can  be  related  in  a helpful  sequence  of  coherent 
corpus  of  knowledge  to  enable  a specialist  in  one 
field  to  catch  relevant  communications  from  others  (1). 

82  Two  Approaches 

Boulding  has  suggested  two  possible  approaches 
to  the  General  Systems  Theory  (1): 

1 To  look  over  the  empirical  field  of  human  expe- 
rience and  to  pick  out  certain  general  phenomena  com- 
mon to  many  different  disciplines,  and  to  seek  to 
build  up  general  theoretical  models  relevant  to  these 
phenomena;  and 

2 To  arrange  the  empirical  field  of  human  expe- 
rience in  a hierarchy  of  complexity  of  organisation  of 
their  basic  "individual  or  unit  of  behaviour"  and 
develop  levels  of  abstractions  appropriate  to  each. 

83  Examples  of  the  Method  of  Approach 
831  For  the  First  Approach 

1 Models  of  population  change  and  interaction 
dealing  with  ecological  systems  in  biology,  capital 
theory  in  economics,  and  certain  problems  of  statis- 
tical mechanics. 

2 A general  theory  of  the  "behaviour"  of  an 
individual  based  on  the  structure,  arrangement,  and 
function  of  the  lower  individuals  of  which  it  is 
composed,  or  by  certain  principles  of  equilibrium 
or  homeostasis. 
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3 A general  thec.ry  of  growth  (5)  . 

4 A general  theory  of  inf orriat  ion  and  coumuni- 
cation. 

By  this  approach,  Boulding  conjectures  that  ulti- 
mately a general  field  theory  of  the  dynamics  of  action 
and  interaction  may  result,  (see  also  Sac  332(2)). 

852  For  tne  Second  Approach 

1 Tiie  theory  of  integrative  levels  as  intro- 
duced oy  the  biochemist  Needham  in  the  1930's,  by 
Novikoff  in  1945 i by  Feiblewan  in  1954  (8)  and  by 
Moulding  (1). 

2 New  cross-disciplinary  specialisation.-  In 
Boaiuing's  two  works > The  image  and  the  Meaning  of  the 
twentieth  century  (19),  a cross-disciplinary  synthesis 
is  propounded.  The  resulting  discipline  is  named 
"Eiconics". 

By  using  Eiconics,  Boulding  attempts  to  give  on 
Insight  into  economics,  politics,  science,  history, 
ideology,  and  the  population  and  the  var  traps.  He 
has  used  it  for  the  analysis  of  large  critical  social 
issues.  He  writes,  "It  is  possible  to  create  orga- 
nised feedbacks  within  the  general  framework  of  the 
soientifio  eub-culture  which  will  <.1t6r  the  'public 
image*  or  images  of  this  sub-culture  in  useful,  crea- 
tive and  organically  growing  ways1'. 

Boulding* s Eiconics  includes  time-binding,  signal- 
symbol  differentiation,  delayed  reaction,  science  as 
a aisle  orientation,  and  to-ne-ness.  He  uses  seven 
levels  of  organisations!  Statios,  mechanics,  homeo- 
stasis, the  living  cell,  plant,  animal  and  human  being 
(19). 
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, 91  CONCLUSION 

A knowledge  of  tile  modes  of  development  of  the 
Universe  of  Subjects  as  seen  by  the  subject  specialists 
is  of  help  in  the  design  and  development  of  schemes 
for  classification.  It  would,  tor  example,  be  useful 
to  examine  the  modes  of  formation  of  inter-disciplinary 
subjects,  Border  Sciences,  etc,  in  relation  to  the 
different  modes  of  formation  of  subjects  already 
recognised  in  the  General  Theory  of  Classification. 
Further,  it  may  also  be  examined  whether  the  different 
Border  Sciences  should  be  brought  together  in  one 
place  in  the  scheme  for  classification  or  would  it  be 
more  helpful  to  disperse  them  in  the  scheme  according 
to  the  affinity  of  each  to  other  subjects.  It  is  inte- 
resting to  note  that  the  modes  of  formation  of  different 
subjocts  and  tho  modes  of  development  in  the  Universe 
of  Subjocts  aro  derivable  from  «he  analogy  of  the 
Library  oeing  considered  a living  or  gen  ism  (Law  5 of 
Library  Science). 
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DRTC  Seminar  (7)  (1969).  Paper  AB. 

PUBLIC  HEALTH:  DEVELOPMENT  AND  STRUCTURE. 

R AHUJA,  Mahatma  Gandhi  Memorial  Medical  College 
Library.  Jamshedpur,  and  DRTC  Trainee,  1969-70. 


’ The  stages  of  development  and  the 

dominant  characteristics  of  the  differ- 
ent subjects  falling  in  the  field  of 
Public  Health  are  mentioned.  The  charac- 
teristics of  the  subjects  Clinical 
medicine,  Preventive  medicine,  and  Social 
medicine  in  relation  to  Public  Health  are 
indicated.  Examples  of  different  kinds 
of  Specials  Basic  Subjects  wi.h  Public 
Health  as  Host  Main  Subject  are  given. 

The  scope  of  subjects  such  a3  Medical 
Sociology,  Human  Ecology,  Social  Anthro- 
pology, Social  Psychology,  Social  Paedia- 
trics, Social  Geriatrics,  and  Social 
Pathology  that  contribute  ideas  to  Public 
Health  studies,  i3  briefly  outlined. 

0 JCOPE  OP  THE  PAPER 

In  CC  (Colon  Classification)  upto  and  including 
it3  edition  6,  amended  (1963),  Public  Health  was 
taken  to  form  a Compound  Subject  with  Medioine  as  its 
Basic  Subject.  In  edition  7 (19,;,)»  Publio  Health 
has  been  made  a Main  Subject  on  a consideration  of 
the  literary  warrant  in  the  subject  and  other  factors. 

This  paper  gives  a brief  description  of  the 
subject  Public  Health»  with  particular  reference  to 
• 1 The  main  stagos  in  the  development  of  the 

subjoct; 

2 The  significant  contributions  to  the  subject, 
leading  to  its  wide  coverage  todcyj 

3 The  major  topics  of  intorost  of  the  specialist 
in  Publio  Health} 

4 The  formation  of  Specials  Basic  Subjects  with 

O 
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Public  Health  as  the  Host  Mala  Subject;*  and 

5  The  penumbral  and  inter-.velated  subjects. 

1 SCOPE  OP  PUBLIC  HEALTH 

Something  of  the  vast  scope  of  Public  Health  as 
it  is  understood  and  practised  today  may  be  envisaged 
from  the  typical  functions  of  a state  public  health 
service.  These  functions  include*. 

1 Control  of  communicable  aid  chronic  diseases; 

2 Operation  of  clinics  for  mothers  and  children; 

3 Operation  of  laboratories  end  clinics  for 
various  preventive  and  diagnostic  services; 

4 Provision  of  public  health  nursing  service; 

5 Environmental  health  sorvice  including  the 
inspection,  supervision,  and  sanitary  control  of 
water-supply , sewage  disposal  facilities,  nilk  produc- 
tion and  distribution,  and  food  handling  establish- 
ments; 

6 Collection  and  analysis  ot  vital  statistics.* 

7 Operation  of  community  hospital;* , nursing  homes, 
and  rehabilitation  centres; 

8 Community  health  planning,  consultation,  and 
coordination;  and 

9 . Public  health  education  ai.d  information 

dissemination.  , 

2 VARIETY  OP  SPECIALITIES  UiTEP-.CT 

To  provide  a publio  health  service  of  a compre- 
hensive kind  mentioned  above,  it  is  necessary  to  bring 
together  for  cooperative  and  coordinated  action, 
specialists  in  a variety  of  disciplines.  The  specia- 
lists include  physicians,  microbiologists,  rturses, 
dentists,  sanitarians,  engineers,  psychologists, 
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educators,  sociologists,  social  workers,  together  with 
supporting  technical,  statistical,  and  administrative 
personnel. 

3 MAIN  STAGES  OP  DEVELOPMENT 

31  Early  Ideas 

The  concept  of  public  health,  as  it  is  understood 
and  practised  today,  developed  largely  during  the  last 
hundred  years.  However,  efforts  to  control  epidemic 
diseases  are  known  to  have  been  made  even  in  ancient 
times.  For  example,  a .fairly  complete  .picture  of  iso- 
lation and  quarantine  procedures  for  dealing  with 
leprosy,  and  the  essentials  of  community  sanitation 
.is  given  in  the  books  of  Leviticus  and  Deuteronomy, 

In  the  Mosaic  days,,  the  principles  of  isolation  of  in- 
fectious cases  were  known  and  disinfection  of  infected 
materials  by  burning  and  regulations  for  abatement  of 
nuisance  were  practised.  Public-  water  supply,  sewage 
facility,  and  bathing  houses  were  provided  on  a large 
scale  during  the  period  of  the  Rcrn on  Empire.  Such 
public  health  systems  are  known  to  havu  been  in  opera- 
tion in  ancient  India  and  China  also.  The  excavations 
in  Sarnath  and  Mohan^adaro  have  disclosed  this.  The 
plague  epidemic  of  the  fourteenth  century  led  to  the 
establishment  of  quarantine  stations  in  the  important 
ports  of  Europe. 

32  Acceleration  of  Progress 

Two  important  ideas  that  emerged  in  the  eighteenth 
century  led  to  an  accelerated  development  of  public 
health.  These  were: 

1‘  The  development  of  modem  scientific  ideas  and 
attitudes,  suggesting  the  possibility  of  control  of 
the  forces  of  nature  by  man;  and 
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2 The  humanitarian  movement  motivating  people  to 
apply  such  knowledge  for  public  good.  ..  , 

; The  G'eiin  theory  of  Louis  Pasteur  (1854)  » the  isolation 
of  the  Tubercule  Bacillus  (1882)  by  Robert  Koch,  and 
the  discovery  of  the  value  of  vaccination  against 
smallpox  by  Edward  Jenner  (1798)  marked  the  beginnings 
of  a series  of  developments  in  public  health.  The 
five,  phases  of  the  Public  Health  movement  in  the 
twentieth  century  in  England  are  mentioned  below. 


Phase 


Starting 
Period 
(20th  cen- 
tury) 


Particulars 


1 & 2 First 
decade 


J$  & 4 Second 
decade 


5 Mid- 

century 


Purification  of  water  supply. 
Control  of  disposal  of  waste. 

Control  of  insect  carriers  of  dis- 
eases. Scientific  isolation  and 
ciuarantine  practice.  Immuni- 
sation using  vaccines  and  sera. 

Campaign  against  tuberculosis: 
Health  education,  dissemination 
of  information  about  personal 
hygiene ? clinics  for  early 
diagnosis  and  prevention  of  the 
disease. 

Control  of  venereal  disease,  in- 
fant mortality,  mental  disease, 
heart  disease , and  cancer. 

Public  health  nursing  service. 

Social  and  economic  factors  as 
they  are  related  to  housing, 
nutrition,  medical  care  and 
social  security. 


33  Chart  of  Stages  of  Development 

The  following  table  gives  a summary  of  the  main 
stages  of  development  of  the  ideas  of  Public  Health. 
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34  Number  of  Contributions 

The  following  table  gives  data  on  the  number  of 
significant  contributions  to  different  subjects  of 
Public  Health  interest  during  the  period  1500-1950. 


cu  Subjects  in 

& Public  Health 

I!  of  Significant  Contributions 

1500- 

1700 

1700- 

1850 

1851- 

1900 

o 

O 

Total 

1 Sanitation,  Rural 
and  Urban  Health 

• i 

22 

15 

19 

56 

2 Bacteriology, 
Immunology 

Epidemiology 

16 

26 

72 

72 

186 

3 Maternal  and  Child 
Health  Service 

i • 

13 

1 

15 

27 

4 Occupational 
Health  Service 

4 

: 7 

2 

6 

19 

5 Mental  Health 
Service 

• » 

11 

2 

l i 

13 

6 Nursing  and  Re- 
habilitation Service 

5 

.7 

; 1 

11 

7 Vital  Statistics 

• • 

11 

2 

4 

14 

8 Health  Adminis- 
tration 

• i 

8 

15 

4 

27 

Total 

20 

101 

116 

116 

353 

N of  Years  . . 

Average  N of 
Contributions  per 

,00 

150 

50 

50 

450 

10-year  period 

1 

7 

23 

23 

8 

341  Annotation 

1 As  in  most  other  fields  of  science,  the  rate 
of  significant  contributions  to  Public  Healthhas 
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increased  since  1500  AD,  reaching  a maximum  of  23  per 
decade  in  the  latter  half  of  the  nineteenth  century. 
The.. same  rate  has  been  kept  up  in  the  first  half  of 
the  present  century. 

.2  Out  of  the  352  contributions  over  the  450- 
year  period,  over  52  per  cent  has  been  in  the  subjects 
Bacteriology,  Immunology  and  Epic'.emio] ogy  taken 
together. 

3 In  these  three  subjects,  more  than  77.  per  cent 
of  the  contributions  were  during  the  last  one  century. 


4 MAJOR  FIELDS  OF  INTEREST  TO  SPECIALIST  IN  PUBLIC 
HEALTH 

The  subjects  falling  in  the  fields  of  Clinical 
Medicine,  Preventine  Medicine,  and  Social  Medicine, 
arc  among  the  major  areas  of  interest  to  the 
specialist  in  Public  Health. 


41  Table 

The  following  chart  indicates  trie  interrelation 
between  the  above-mentioned  three  fields,  considered 
on  the  basis  of  certain  characteristics. 


Charac- 

Clinical 

Preventive 

Social 

teristic 

.Medicine 

Medicine 

Medicine 

Objective  Prevention;  Prevention  of  Evolved  stage 
failing,  disease.  Re-  of  public 

cure;  fail-  ' habilitation.  health  dictated 
ing,  relief  Increase  in  by  needs  of 
of  suffering  human  effici-  ■ society.  Im- 
and  pre-  ency  and  life  proving  human 

mature  death  expectancy.  resource. 
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Charac- 

teristic 

Clinical 

Medicine 

Preventive 

Medicine 

Social 

Medicine 

Approach 

Individual  care; 
higiaer  turnover 
of  patients  and 

Promote  pre- 
ventive atti- 
tudes. Huma- 

Social  hygiene 
to  fit  social 
milieu.  Envi- 

discharges at 
quick  rate. Early 
diagnosis  and 
treatment .Psy- 
chology and 
pathology  of  dis- 
ease. Technique 
oriented . 

.nistic.  Effi- 
ciency and 
economy  in 
health  care. 
Group  health. 
Quantity  and 
quality.  Po- 
sitive and 
total  health. 

ronmental  and  +- 

social  sani- 
tation. Inter- 
national co- 
operation. 

Constructive 
medicine . 

Method 

Diagnosis.  local 
pathology.  Spe- 

Epidemiology. 

Bio-statis- 

Total man, 
Total  envi  - 

cialities. Prog- 
nosis. Treatment. 

tics.  Social 
pathology. 
Immunisation. 
Preventive . 

ronment  .Fiel \ 
epidemiology 
applied  to 
individual, 
family , .and 
community. 

Emphasis 

Mortality  more  • 
than  morbidity. 

Morbidity  more  Morbidity  and 
than  mortality  mortality. 

Totai  health 
increases 
total  wealth. 

Resource 

Hospital. 

Health  legis- 

Rural and  ■ 

Clinic 

lation. Domi- 

urban field 

ciliary  ser- 
vice. Health 
centre.  Re- 

health'ser- 
vice. 

Comprehen- 

# 

search  liibo-  • 

sive  . 

rat'ory,  inte- 

grated out- 
patient de- 
partment. 

u. 

Evalua- 

Subjective, 

Reduction  of 

Academic  dis- 

tion 

individual  ap- 
praisal of  doc-  . 
tors.  Objective, 
sickness  and 
suffering. 

morbidity 
and  mortality 
rates.  Ex- 
pressed needs 
of  popula- 
tion. 

cipline  . 

Individual 

clinical 

practice:. 

Instrument 

of  social 

policy. 
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42  Specials  Basic  Subject. 

A perusal  of  the  catalogues  of  publications  of 
Vi-io  indicates  the  possibility  of  formation  of  Specials 
Basic  Subjects  of  various  kinds  with  Public  Health  as 
the  Host  Main  Subject.  Division  of  the  Main  Subject 
by  the  "Environment  Characteristic"  is  one  of  the  ways 
in  which  such  Specials  Basic  Subjects  are  formed. 

Here  are  some  examples  of  titles  cf  documents  dealing 
with  such  subjects: 

1 Good  health  in  the  tropics. 

2 Public  health  in  the  Arctic  and  Ant arctic. 

3 Hygiene  of  seafarers. 

4 Guide  to  ship  sanitation. 

5 Guide  to  hygiene  and  sanitation  in  aviation. 

6 Modem  trends  in  occupation al  health. 

7 Health  problems  in  agriculture . 

8 Public  health  problems  in  rural  areas. 

9 Maternal  and  child  health  in  developing  countries. 

10  Military  hygiene. 

Division  of  the  Main  Subject  Public  Health  by 
"Ago  Characteristic"  and  by  "Sex  characteristic"  are 
other  modes  of  formation  of  Specials  Basic  Subject. 

Kero  are  seme  examples  dealing  with  such  subjects  (WHO 
catalogue): 

1 Child  health  in  developing  countries; 

2 Public  health  aspects  of  low  birth  weights; 

3 Health  problems  of  ageing  and  aged;  and 

4 Maternal  health  in  developing  countries. 

In  all  the  above  cases,  the  formation  of  Specials 
Basic-  Subjects  in  Public  Health  i3  similar  to  such 
formations  in  Medicine.  In  addition,  subjects  of  the 
following  kinds  also  have  literary  warrant  even  at  the 
book  level. 
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1 Dental  health  service; 

2 Public  health  nursing; 

3 Mental  health  service;  and 

4 Combination  of  any  of  these  with  a Specials 
Basic  Subject  mentioned  earlier. 

* 

5  PENUMBRA!  SUBJECTS  AND  TREND 

Public  Health  is  a developing  subject.  It  draws 
fraa  and  is  affected  by  the  developments  in  a large 
number  of  other  fields  ranging  from  Chemistry,  Biology, 

Veterinary  Medicine  and  Medicine  among  the  Natural 

Sciences  at  one  end,  through  Psychology  among  the 

Humanities,  to  Education,  Economics,  International 

Relations,  Sociology  and  Law  among  the  Social  Sciences, 

at  the  other.  It  is  not  difficult  to  recognise  the 

close  relation  of  some  of  the  subjects  in  the  field  of  * 

Natural  Sciences,  particularly  the  subjects  going  with 

Medicine,  with  different  aspects  -Of  Public  Health. 

However,  it  is  noteworthy  that  the  following  subjects, 
mainly  from  the  field  of  Social  Sciences,  have,  in 
recent  years,  come  to  be  emphasised  in  courses  on 
Public  Health.  There  is  a high  probability  of  Public 
Health  being  the  secondary  phase  in  relation  to  these 
subjects. 

1 Medical  Sociology; 

2 Human  Ecology; 

3 Social  Anthropology; 

4 Social  Psychology; 

The  objectives  of  each  of  these  subjects  in 
relation  to  Public  Health  are  briefly  mentioned  in 
the  succeeding  sections. 
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5 Social  Paediatrics; 

6 Social  Geriatrics;  and 

7 Social  Pathology. 
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51  Medical  Sociology 

Securing  maximum  benefit  of  positive  health  to 
the  largest  population  in  minimum  time  on  the  basis  of 
a study  of  the  relation  of  the  individual  — religious, 
political,  economic  and  cultural  — to  the  other  mem- 
bers of  the  community. 

52  Human  Ecology 

Understanding  the  natural  histoz^y  of  health  and 
disease  and  thus  promoting  preventive  approach  to 
disease  and  restoration  of  health,  on  the  basis  of  the 
study  of  the  environment  of  the  individual,  starting 
from  .the  intimate  family  environment. 

53  Social  Anthropology 

An  understanding  of  the  racial  customs  and  habits 
of  the  community  very  much  influences  the  success  or 
failure  of  acceptance  of  new  ideas  or.  health  by  the 
community. 

54  Social  Psychology 

Rehabilitation  of  anti-social  elements  and  social 
misfits  through  positive  mental  and  social  health 
services  on  the  basis  of  the  study  of  the  behaviour 
of  the  individual  in  the  social  environment. 

55  Social  Paediatrics 

Use  of  the  findings  of  studies  in  sociology, 
such  as  on  juvenile  delinquency,  sibling  rivalry, 
and  parent-child  relationship,  could  lead  to  better 
organisation  of  child  health,  services  and  guidance 
clinics. 
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56  Social  Geriatrics 

Increase  in  life  expectancy  leads  to  a higher 
percentage  of  aged  people  needing  both  respect  and 
protection.  Studies  on  the  behaviour  and  the  phy- 
sical and  mental  capacities  of  the  aged  can  lead  to 
a better  utilisation  of  such  manpower. 

57  Social  Pathology 

Degeneration  of  society  — intemperance  and 
physical,  mental,  moral  and  spiritual  degeneration  - 
and  destitution  due  to  various  disasters  and  social 
evils,  can  lead  to  a variety  of  social  diseases. 
Control  of  such  diseases  needs  coordination  of  clini 
cal,  preventive,  and  social  medical  services. 
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PSYCHOLOGY:  DEVELOPMENT  AND  STRUCTURE, 


M P SIHHA , Jadavpur  University  Library,  Calcutta  32, 
and  DRTC  Trainee,  1969-70. 


The  origin,  developmental  history,  the 
period  of  empirical  and  measurement  studies 
the  rise  of  Systems  of  Thought,  and  the  signi- 
ficant contributions  to  Psychology,  are 
briefly  described.  The  content  of  Psychology  — 
the  general  framework,  the  input  process,  the 
central  process,  the  output  process,  the 
methods  and  techniques  of  study  and  the  postu- 
lates — are  LiC*  i ,1  .L  oned  . The  relation  of 
Psychology  and  components  to 'the  other 
subjects  is  charted . The  position  of  the 
Main  Subject  Pay ecology  in  the  schedule  of  Main 
Subjects,  and  , of  its  possible  new  Basic 
Subjects,  are  briefly  discussed. 


1  SCOPE  OP  THE  PAPER 

This  paper  gives  a brief  description  of  the  sub- 
ject Psychology,  with  particular  reference  to  the 

1 Major  stages  in  its  development; 

2 Significant  contributions,  the  development  of 
the  Systems  of  Thought,  and  the  current  postulates  of 
the  subject; 

3 Major  ideas  constituting  the  subject  and  the 
techniques  of  study  used  by  the  specialists  in  it; 

4 Interrelation  of  it  with  the  other  subjects;  and 

5 Possible  formation  of  new  Basic  Subjects  with 
it  as  the  Host  Main  Subject. 


11  Three  Fields  of  Investigation 

’Then  ’ knowledge ' itself  is  the  subject  matter  of 
investigation,  three  broad  fields  of  study  may  be 
recognised.  These  are:- 
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1 The  structure  of  the  subjective  process  called 
knowing.  This  belongs  to  the  field  of  Psychology; 

2 Tne  specific  character  of  the  entities  of  the 
external  world.  This  belongs  to  the  field  of  Natural 
sciences;  and 

3 Tne  hature  of  truth,  as  distinguished  from  the 
mind  that  recognises.it  and  from  the  facts  about 
which  it  is.  This  belongs  to  the  field  of  the  Theory 
of  Knowledge  and  of  Logic. 

The  discussion  in  this  paper  is  confined  to 
"Psychology" . 

2 FIELD  OP  PSYCHOLOGY 

The  distinctive  field  of  Psychology  is  the  be- 
haviour of  an  individual  in  response  to  a stimulus. 

In  recent  years,  such  studies  have  been  extended  to 
non-living  systems,  such  as  electronic  devices.  The 
term  'Behavioural  Science'  is  sometimes  used  to  de- 
note 'Psychology*  if  the  stimulus  pertains  to  a spe- 
cific environment  such  as  Education,  Political  condi- 
tions, Economics,  Sociology,  or  Legal  System. 

21  Interaction  with  other  Subjects 

In  studying  the  behaviour  of  an  individual  — 
by  himself  and  in  groups  Psychology  impinges  upon 
and  borrows  from  several  other  disciplines.  These 
range  from  those  in  the  Physical  and  the  Biological 
sciences,  among  the  Natural  sciences,  through  the 
Arts,  Philosophy  and  Religion  among  the  Humanities, 
to  Education,  History,  Political  science,  Economics, 
Sociology  and  Anthropology  among  the  Social  sciences. 
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22  Chart 

The  chart  in  Sec  221  broadly  indicates  the 
inter-relation  of  Psychology  and  its  subdivisions  with 
other  disciplines.  The  ^.pper  section  of  the  chart 
shows,  the  relation  oecwccn  modern  Psychology  and 
its  most  closely  related  fields. 

Thus,  along  an  imaginary  horizontal  axis,  we 
get  the  Natural  tfciunces  --  Biology,  Anat any  and 
Physiology  in  particular.  Less  closely  related  are 
the  subjects  Physics  and  Cheiai st:.*y . Similarly,  we 
note  the  relation  of  Psychology  to  Anthropology, 
Sociology,  and  Education. 

Along  an  imaginaz'y  vertical  axis,  we  nay  note 
that  Psychology  has  boon  continuously  striving  for 
greater  and  greater  quantification. 

The  najor  fields  of  study  usually  denoted  as 
the  "pure"  fields  of  Psychology  are  indicated  by 
solid  line  rectangles « Most  of  these  fields  appear 
to  have  grown  out  of  alliances  with  the  Natural  and 
Social  Sciences.  The  aajo.1  fields  of  application 
of  Psychology  are  indi cated.  by  broken  line  reac tangles. 

The  connecting  solid  lines  indicate  the  major 
influences  that  were  :u.i  port  ant  in  the  development 
of  a given  field.  The  connecting  broken  lines  denote 
sec ondary  inf luen ces  (S). 
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5 DEVELOPMENTAL  HISTORY 

31  Three  Major  Periods 

In  the  developmental  history  of  Psychology,  three 
major  periods  may  be  recognised.  They  are,  however, 
overlapping.  These  are; 

1 The  philosophical,  from  Descartes  (1650)  to 
Fechner  ( 1860)  ; 

2 The  Systematic,  from  Y/undt  (1875)  to  TIcDougall 
(1923);  and 

3 The  Specification  and  Factual,  from  Tolman 
(1932)  onwards. 

32  Kinds  of  Treatment 

The  developmental  history  of  Psychology  may 
also  be  considered,  roughly  in  terms  of  the  Spiral 
of  Scientific  Method  (4).  Here,  one  can  recognise 
four  major  lcinds  of  treatment  of  the  subjects 

1 Religion-based  psychology, 

2 Philosophy-based  psychology; 

. 3 Experimental  and  empirical;  and 
4 System-based  Psychology. 

% 

33  Early  Development 

331  Religion-based  Psychology 

The  mode  of  thinking  in  Religion  is  essentially 
authority-centred.  What  is  named  as  Religious  Psy- 
chology deals  with  the  study  of  the  phenomenon  of 
Religion  in  individual,  groups,  and  races  of  man. 

The  basic  sacred  books  of  most  of  the  Religions  have 
some  psychological  element  in  it.  These  elements 
constituted  the  religion-based  psychology.  Indeed 
some  religions  canalised  thinking.  Naturally,  this 
left  its  own  colour,  so  to  speak,  in  the  psycho- 
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logical  concepts  based  on  Religion. 

332  Philosophy-based  Origin 

Till  as  late  as  the  nineteenth  century,  Psycho- 
logy Was  usually  taken  as  a subdiscipline  of  the  all- 
embracing  discipline  Philosophy.  The  philosophical 
questions,  which  are  essentially  speculative  in 
nature,  of  particular  relevance  to  Psychology,  fall 
in  the  field  of  Epistemology.  Contemporary  discussion 
about  consciousness,  relation  of  psychological  func- 
tion to  structure,  Phenomenology,  and  the  Sell  involve 
such  questions. 

34  Empirical  Studies  and  Measurement 

Yfith  the  developments  in  Physics  and  Physiology 
in  the  eighteenth  century,  physicists  and  physio- 
logists became  interested  to  find  out  whether  both 
physical  phenomena  and  mental  activity  followed  cer- 
tain laws.  Por  this,  they  made  e-  riuents  and  mea- 
surements in  psychology.  The  f owing  are  some  of 
the  significant  contributions  t u experimental. and 
empirical  studies. 


Approx 
year  of 
contri- 
bution 

1760  Pierre  Bouguer:-  Measurement  of  the 

threshold  for  visual  brightness. 

. (Beginnings  of  Psychophysics). 

1827  Joseph  Lelesennes-  Measurement  of  differ- 

ential threshold  for  tonal  pitch. 

1334  Heinrich  \7eber:-  Just  noticeable  difference 

of  stimulus  intensity  is  a constant  frac- 
- ' tion  of  the  total  intensity  at  which  it  is 
measured.  (Weber's  Law). 


O 

ERIC 


Contributor  and  the  field 
of  contribution 
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Approx 
year  of 
contri- 
bution 

Contributor  and  field  of 
contribution 

1 350's 

H Von  Helmholtz:-  Theoretical  work  on  per- 
ception, addition,  and  vision. 

UJ 
CTv 
O . 

G T Pechnei'-  Formalisation  of  the  method 
of  determining  threshold. 

1872 

Ferdinand  Plateaus-  Measurement  of  sensa- 
tion. 

1874 

Franz  Brentano:-  Advanced  the  cause  of 
Phenomenology.  Intensional  Psychology. 

1883 

Leopold  Delbieui":-  Expanded  Plateau's 
theory  of  sensory  measurement  in  terms  of 
the  "sensed  contrast"  between  sensations. 

1885 

H Ebbinghausi-  Quantitative  techniques  in 
the  study  of  memory  and  learning. 

1886 

James  V/ards-  Extended  the  work  of  Brentano 
on  Phenomenology . 

1390  v 

J M Cattels-  Mental*  tests  and  measurements. 

1396 

G E Mueller:-  Psychophysical  axioms. 

1901 

0 Xuelpei-  Experimental  study  of  thought 
process. 

1905 

E 3 Titchnert-  Concept  of  sense  distance 
and  theory  of  supraliminal  sensory  interval. 

1918 

R S Woodworth:-  Dynamic  psychology. 

1923 

William  McLo'galli-  Purposive  behaviour. 

35  Systens-based  Psychology 

Psychology  developed  into  an  experimental  science 
about  1875 i with  the  establishment  of  a laboratory  by 
the  physiologist  Wilhelm  Wundt  in  Leipzig  in  1879  aid 
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by  (J  Stanley  Hall,  a student  of  the  physician  William 
James,  and  of  Wundt,  in  USA,  in  1883.  Psychology 
moved  progressively  to  find  answers  to  questions 
about  mind  and  body  relation,  consciousness,  the  un- 
conscious processes,  and  to  emphasising  that  behaviour 
alone  is  available  for  study  by  science  and  that 
constructs  such  as  "mind"  either  refer  to  non- 
exi stents  or  are  irrelevant. 

351  Psychoanalysis 

For  several  centuries,  philosophers  have  con- 
sidered such  issues  as  human  motivation,  the  role  of 
emotional  behaviour,  the  basis  of  aesthetic  choice 
and  the  ethical  aspect  of  human  nature.  But  it  was 
Sigmund  Freud  (1850-1939)  who  developed  a complex 
theory  of  the  unconscious  determinants  of  behaviour 
and  applied  it  in  the  therapeutic  process  of  psycho- 
analysis, and  in  the  case  of  the  emotionally  dis- 
turbed and  mentally  ill.  Since  the  1920's,  Freud's 
work  has  had  a great  impact  on  clinical  medicine  and 
on  several  other  fluids  of  the  Natural  Sciences  as 
well  as  on  Humanities  and  Social  Sciences.  The 
following  are  some  of  the  significant  contributions 
of  the  Psychoanalytical  School. 


Approx 
year  of 
contri- 
bution 


Contributor  and  the  field 
of  contribution 


1895  Josef  Bruuer  and  Sigmund  Freud »-  In  their 
book  'Studien  uber  Hysteric*' , they  ex- 
plained the  "Cathartic11  method  of  treatment 
to  cure  hysteric  patients,  which  was  the 
starting  point  what  later  became  psycho- 
analysis . 
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Approx 
Year  of 
contri- 
bution 

Contriba-  or  arid  the  field 
of  contribution 

1900 

Sigmund  Freud:-  Interpretation  of  dream. 
Concept  ol  uncon ooioue  and  liidden  motive. 

1905 

--j  Theory  c-Y  je::. 

1911 

Alfred  Adlfr?-  Concept  of  inferiority  complex 

1915 

Sandor  Frensi  Concept  of  love. 

1916 

Carl  G Jung:-  iic  asserted  that  libido,  which 
Freud  emphasised  to  be  primarily  a sexual 
drive,  was  not  in  itself  a sexual  force,  bi  t 
a general  life  force,  and  that  sexuality  w.r; 
merely  one  aspect  of  its  function.  Moreover 
Freud  stressed  the  role  of  universal  perso- 
nality dynamics  — energy  patterns  charac- 
teristic of  all  human  experience.  Jung  divi- 
ded personality  into  ’extrovert*  and  ’intro- 
vert’ types.  He  considered  the  unoonsious 
and  the  conscious  to  be  the  partners  rather 
than  in  conflict  with  one  another.  He  also 
emphasised  cr.  somewhat  mystic  concepts  of 
spiritual  forces  ard  spiritual  dectiny.  On 
tho  basis  ol  ihotc  ideas,  he  c stab If  shed  a 
system  of  Ancly.;i.  il  Psychology  (Typological) 
— c variant  of  ?sycnoenalysi3  of  Freud,  his 
teacher. 

1920 

Sigmund  Freui:  • l.oer  • cf  Psychoanalysis ■ 

Alfred  Adler.  - n’h-'ory  of  Individual  Psycho- 
logy. lie  die  u it  share  Freud’s  belief  in 
the  euprem oc\y  of  the  sexual  iistinct.  He 
put  attention  to  tactics  ai.d  strategy  of 
life.  He  expiuineo  the  main  source  ol  human 
striving  to  b * striving  for  power,  which 
essentially  was  .,cc5al  recognition  and 
prestige.  He  also  ecjihasised  rn  the  role 
played  by  boc-y  deficiencies  in  the  formation 
of  neurotic  disorders.  He  believed  that  nil 
forms  of  neurosis  arid  developments  l faiiur- 
are  expressions  of  inferiority  complex  or..1 
disappointment  on  film  basis.  Thus  his 
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Approx 
year  01 
contri- 
bution 


Contributor  and  the-  field 
of  contribution 


approach  to  the  emotional  disorders  was 
on  the  basis  of  Individual  Psychology.  It 
may,  therefore,  be  said  that  he  established 
the  system  of  'Individual  Psychology'  --  a 
variant  of  Psychoanalysis  of  Proud,  his 
teacher. 

1321  Sigmund  Fraud:-  Concept  of  libido  and  its 
phases . 

1923  — Concept  of  superego,  ego  and  id. 

1930' s Otto  Kank:-  Cause  of  neurosis  in  relation 
to  anxiety  during  birth. 

1j39  K Uorney:-  Neurotic  trends  and  role  of 
anx i ety . 

1943  Erich  Fromm.-  Polo  of  socio-economic  struc- 
ture on  character  development. 

1947  H S Sullivan:-  Defined  Psychiatry  and  Psycho- 
analysis as  the  study  of  "Interpersonal 
relations" . 


352  Behaviour Ian 

l'hc  studies  of  the  kind  mentioned  in  Sec  3?  led 
to  the  development  of  t hie  Eehaviouristic  School  of 
.T  B Watson  in  the  VylO's.  It  was  a kind  of  revolt 
against  introspection  of  YAindt  and  others  and 
meutalisra  of  Prentino  and  followers.  Their  view 
of  behaviour  is  based  on  a connection  of  the  stimulus 
with  the  motor  response  through  a nervous  arc;  the 
more  complex  behaviour  being  built  up  by  elaborating 
the  simple  nervous  elements.  Thought  is  associated 
with  organs  of  speech  and  not  with  the  brain.  The 
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following  are  some  of  the  significant  contributions 
of  the  Behaviouristic  System  of  Psychology. 


Approx 

year  of  Contributor  and  the  field- 

contri-  of  contribution 

bution 


1904  I P Pavlov:-  Conditioned  reflexes. 

1913  J 3 Watson?-  .behaviourism.  Personality. 

1915  KB  Holt:-  hitponse  a? 'the  essence  of 
cognition. 

1929  K S Lasiileys  Brain  mechanism  and  intelli- 
gence . 

1932  E C Tolroan--  ? ui  p osive  behaviour  in  man 
and  animal. 

1937  C L Hull?-  hand,  mechanism  and  adapted 
behaviour. 

1938  E 0 Tolnan:-  Intervening  variables 
(Statistical  approach). 

1938  3 P Skinner?-  Skinner  Boxes. 

1943  C L Hull:-  Quantitative  theory  of  simple 
and  complex  forms  of  learning  and  behaviour. 

1944  E C Tolaan:-  Stimulus-expectancy -need- 
cathexi 0. 

1956  K >7  Spence:-  Behaviour  theory  and  condi- 
tioning. 


35  3 Gestalt 

The  Gestalt  Sch'>l,  which  originated  in  Germany 
about  1912,  challenge  the  Behaviourists.  They 
experimented  mainly  'nth  the  process  of  perception, 
emphasising  the  role  f the  brain  in  orgar.ising 
sensation.  Behaviour  is  viewed  as  taking  place  in 
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a "field"  of  forces.  Organ i sed  subjective  experience 
was  taken  to  be  mirrored  by  a comparable  "Isomorphic 
physical  process"  wit.i  a similar  organisation  in  the 
brain.  The  following  arc  some  of  the  significant 
contributions  of  the  Gestalt  School. 


Approx 
year  of 
c ont  ri  ~ 
bu  tion 

Contributor  and  the  field 
of  contribution 

1912 

Ilax  V/ertheimor:-  Isomorphic  relation  bet- 
ween seen-novement  and  cortical  short 
circ uit . 

19H 

K Koffkaj-  Special  features  of  mental  growth 

1920 

XI  Koehler:-  Physiological  isomorphism. 

1923 

Ilax  Wertheimer:-  Objects  as  inimediately 
given  to  consciousness. 

1930' s 

V Koehler:-  Identity  of  field  structure  of 
psychological  experience  and  underlying 
brain  process. 

1935 

K Koffka:-  Gestalt  theory  covering  bearing 
memory,  emotion,  voluntary  and  involuntary 
action . 

1940’s 

to 

1950's 

K Lewin:-  Structure  of  mind.  Field  theory. 
As  some  of  the  newer  viewpoints  in  physics 
and  mathematics  made  inroads  in  psychology, 
a fresh  approach  to  Gestalt  factors  arose 
in  the  field  theory  of  Kurt  Lewin,  who 
visualised  psychological  activities  as  event 
occurring  within  a frame  of  reference  which 
could  be  represented  geometrically.  He 

mentioned  about  a 'psychological  space', 
sometimes  called  hodological  space  within 
which  goal-striving  activities  could  be  pic- 
tured. This  space  could  be  thought  of  as 
compartmentalised  into  subregions.  And  the 
techniques  of  that  branch  of  mathematics, 
known  as  topology,  could  be  employed  fruit- 
fully to  diagram  the  interrelations  of 
competitive  goal-seeking  activities  within 
a larger  field.  The  result  was  a technique 
for  depicting  graphically  rather  than 
verbally  a variety  of  goal-seeking  drives. 
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36  Current  Trend? 

In  recent  years,  nor,0  of  the  concepts  of  Psycho- 
logy have  been  clari  ‘’led  by  the  findings  of  research 
in  the  field  of  Cytology,  Neuro-chemistry,  and  Neuro- 
physiology. The  use  of  powerful  electronic  instru- 
ments has  fenilitatsd  the  measurement  of  responses 
to  stimuli  by  the  organs  of  the  brain.  The  effect 
and  the  use  of  variety  of  drug3  affecting  the  mind 
and  the  nervous  system  is  another  field  currently 
receiving  considerable  attention.  The  3tudy  of 
Extra-Sensory  Perception  (Supersensories)  has  also 
received  a fillip.  The  mechanisms  of  feed-back, 
self -regulations  (Homeostasis) ; and  Man-Machine  re- 
lation, are  also  receiving  considerable  attention  in 
studies  in  the  subject  of  Cybernetics. 


37  Rate  of  Increase  of  Contributions 

The  following  t bolt  gives  data  on  the  number  of 
significant  contributions  to  Psychology  during  the 
past  three  and  a half  centuries. 


SN 

Period 

i 

• U Of 
| Y'  urs  i 

M of 
con- 
i' tribu- 
1 tions  | 

Approx  N of 
contributions 
per  10 -year 
j period 

1 

1600-1699 

10.. 

12 

1 

2 

1700-1799 

100 

12 

1 

3 

1800-1899 

100 

68 

7 

4 

1900-1965 

65 

254 

40 

371 

Annotation 

1 In  the  seventeenth  and  the  eighteenth  cen- 
turies, the  rate  of  oentri  outiou  of  significant 
ideas  to  the  field  of  Psychology  remained  more  or 
less  one  per  decade. 
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1 In  the  nineteenth  century,  the  period  of 
empirical  studies  and  measurements , the  rate  of  con- 
trioution  increased  nearly  seven  times  over  that  of 
the  previous  century. 

3 In  the  twentieth  century,  marked  by  the 
development  of  different  systems  of  Psychology,  the 
rate  of  contribution  increased  nearly  six  times  over 
that  of  the  nineteenth  century. 

4/5  CONTENT  OF  PSYCHOLOGY 
4 WHAT  PSYCHOLOGIST  ST! 'LIES 

41  General  Framework 

The  human  individual  is  an  organised  system 
made  up  of  several  sub-systems.  The  system 'conti- 
nuously attempts  to  maintain  equilibrium,  between  the 
input  and  output  of  each  of  its  constituent  sub- 
systems and  the  overall  stability  in  a continuous 
flux  of  inputs  from  and  outputs  to  the  environment. 
This  individual  system  is  a sub-system  of  larger 
systems,  such  as  the  family,  bigger  groups,  and  total 
society.  The  state  of  any  of  the  units  at  a given 
point  of  time  is  the  resultant  of  its  genetic 
constituents  and  the  past  inputs  to  it.  The  inter- 
relationship among  the  different  branches  and 
topics  of  Psychology  can  be  viewed  against  the 
background  of  this  general  framework.  Some  of  the 
ideas  falling  in  the  field  of  Psychology  are 
mentioned  in  the  succeeding  sections. 

42  Input  Process 

1 Sen sati on  is  the  input  of  a stimuli  through 
the  sense  organs  — for  example,  the  sense  of 
vision,  hearing,  smell,  taste,  and  touch. 
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2 Perception  i ; tuu  organisation  of  the  sensa- 
tions into  an  "exper . or co  ' . 

3 Apperception  uS  r:ij  process  by  which  percep- 
tions are  made  meaningful  through  association  with 
memory  of  related  past  experience. 

4 Supersensoric.i  ( See  Paper  AA,  Sec  72). 

43  Central  Process 

The  central  processes  are  internal  processes 
regulating  the  behaviour  of  the  organism. 

1 Learning  and  memory  are  concerned  with  the 
storage  of  experience  for  periods  of  time. 

2 Attention  is  a function  which  results  in 
certain  kind  of  input  having  more  influence  on  the 
organism  than  another. 

3 Higher  ITentai  Processes  include  reasoning, 
decision-making,  pro .>  en-solving  and  concept  forma- 
tion, all  of  which  a:-.,  characteristic  of  man,  achieved 
through  his  complex  central  nervous  system. 

‘ 4 Emotion,  Temperament , and  Feeling  are  asso- 

ciated with  the  auton  •mlc  nervous  system. 

5 Motivation  is  era  omed  with  the  internal 
needs  and  drives  which  provide  the  impetus  for  action. 

6 Pers  onality  is  a complex  idea  similar  but 
not  identical  with  Self  and  Ego.  It  denotes  the 
totality  of  all  the  characteristics  that  makes  an 
individual  unique,  dependable  in  his  responses,  and 
therefore,  recognisable  as  distinct  from  others  over 
long  periods.  # 

44  Output  Process 

The  out  put  processes  of  the  individual  include 
such  responses  as  his  reflexes  and  physical  acts, 
pattern  of  work  and  o ' fatigue,  distraction,  raoti- 
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vation  and  social  interactions  and  his?  nodes  of 
communication. 

5  METHODS  AND  '.’3 CKHQUE3 

The  various  methods  used  by  the  psychologist  in 
his  investigations  nay  be  grouped  into  three  cate- 
gories ? 

1 Experimental 

11  Control-Test  Method; 

12  Control-Group  Method; 

. 13  Match-Paired  Method; 

14  Practice  Method;  and 

15  Rotation  Method . 

2 Differential  Method 

21  Co-relation; 

22  Longitudinal  and  cross-sectional  approach;  and 

23  Other  statistical  methods. 

3 Clinical  Method 

Given  below  is  a list  of  the  different  tech- 
niques used  by  the  psychologist: 

1 Direct  Observation,  including  tne  use  of 
recording  devices  such  as  the  photographic  camera, 
psycho-galvanometer  and  some  of  the  instruments  of 
the  physician; 

2 Controlled  experiment; 

3 Comparative  technique; 

4 Introspection; 

5 Questionnaire  method; 

6 Interview.  In  clinical  and  psychotherapeutic 
interview,  hypnosis,  narcosis,  and  controlled  and 
free  association  techniques  may  be  used; 

7 Situation  tests,  such  as  stress  interview; 
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8 Psychoue-try ; 

9 Statistical  an,'- lysis;  and 

10  Diagnostic  and  therapeutic  techniques  including 
Play  Therapy  and  Role  Playing. 

6 SUMMARY  OP  ATTPJj.'OUS 

61  Psychology  as  Study  of  Behaviour 

Prom  the  description  in  the  preceding  sections 
we  may  summarise  that  Psychology  deals  essentially 
with  the  origin,  development,  and  modification  of 
behaviour.  It  includes  the  genetic  and  physiologi- 
cal basis  of  behaviour;  the  social  and  cultural 
settings  in  which  behaviour  occurs;  learning  theoiy 
and  modification  of  behaviour  via  learning,  perso- 
nality theory  and  motivational  forces  producing 
normal  and  abnormal  behaviour;  measurement  theory 
and  methods  for  quantification  of  behaviour;  expe- 
rimental and  statistical  methods  for  assessing  and 
predicting  behaviour  under  defined  conditions. 

62  Postulates  of  Psychology 

The  following  are  some  of  tire  postulates,  which 
according  to  Yinacke ' 17),  characterise  modem  think- 
ing in  Psychology.  In  some  cases,  the  postulates 
appear  to  be  findings  of  research  in  the  field  of 
Psychology.  Therefore,  it  is  not  quite  clear  the 
sense  in  which  Vinacke  uses  the  term  ’Postulate1. 

1 Postulate  of  the  Material  of  Behaviour. - 
The  same  fundamental  variables  are  present  in  total 
behaviour  of  all  human  beings,  although  all  degrees 
of  these  variables  may  be  observed;  difference 
between  individuals  are  largely  differences  of 
degree  rather  than  of  kind. 
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2 Postulate  ox  Uniqueness.-  Every  individual 
as  a total  personality,  is  different  from  every  other 
individual,  as  a result  of  past  experience  in  conjunc- 
tion with  heredity,  because  no  combination  of  factors 
is  ever  precisely  the  sane  for  any  two  individuals. 

3 Postulate  of  Normality.-  '’Normal"  behaviour 
is  a relative  matter;  it  is  that  behaviour  which 
characterises  most  people  within  a given  cultural 
group  (with  certain  privileged  exceptions  such  as 
artist).  "Abnormal"  behaviour  is  extreme  deviation 
from  a given  average  point  in  terns  ox'  a defined 
variable,  or  group  of  variables. 

4 Postulate  of  Physiological  Concomitant s . - 
Every  manifestation  of  behaviour  in  an  organism 
(here,  the  human  being)  occurs  in  association  with 
some  physiological  change;  no  human  behaviour  can 
take  place  without  some  change  in  the  organism. 

5 Postulate  of  Heredity-Environment . - The 
human  organism  like  all  living  things,  is  the  joint 
product  of  heredity  and  environment;  no  aspect  of 
the  behaviour  of  an  individual  is  entirely  inde- 
pendent of  either  heredity  or  environment. 

6 Postulate  of  oocialisation.-  Human  behaviour 
of  any  sort  can  be  fully  understood  only' in  terms  of 
the  social  context  in  which  it  developed  and  in 
which  it  functions. 

7 Postulate  of  Objectivity.-  No  interpretation 
of  human  behaviour  can  be  fully  accepted  unless  it 

is  founded  on  fact  substantiated  by  scientific 
evidence. 

8 Postulate  of  Finality.-  In  the  study  of 
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human  behaviours  no  ti terpretation , conclusion,  or 
law  is  necessarily  final,  out  is  given  in  the  light 
of  the  best  present  hamvledgej  allowance  must  be 
made  for  the  possible  operation  of  unknown  or  un- 
controlled variables,  and  for  other  possible  limi- 
tations of  knowledge  or  outlook. 

9  Postulate  of  Modification.-  Human  behaviour 
is  not  static;  the  i '.c'.i'  iduaL  develops  and  his  be- 
haviour is  modified  a :d  remains  modifiable  as  long 
as  life  continues. 

10  Postulate  of  ileasureaent Potentially, 
all  human  behaviour  can  be  measured  and  described* 

11  Postulate  of  Diverse  Views.-  Human  behaviour 
may  be,  and  has  been,  interpreted  Iran  different 
viewpoints,  no  one  of  which  is  necessarily  right  or 
wrong,  and  all  of  which  may  contribute  to  complete 
understanding. 

12  Postulate  of  Nractionat ion.-  If,  for  con- 
venience, aspects,  or  parts,  of  human  behaviour  are 
studied  separately  (o  ’ if  apparently  divisible  units 
are  analysed),  it  c.r.not  be  fully  understood  or 
described  in  terns  of  tnese  elements,  but  must  finally 
be  viewed  as  a whole  organisation. 

13  Postulate  of  Dynamics All  human  behaviour 
has  a cause. 

7 PSYCHOLOGY  AND  CLASSIFICATION 
71  Growing  Literary  Tarrant  for  Psychology 

In  1861-2  Wundt ‘3  Be  it  rage  was  published.  In 
the  same  year,  he  conducted  a new  course  in  Psycho- 
logy and  his  lectures  were  published  in  1863.  With 
the  establishment,  of  Y/undt's  Psychology  Laboratory 
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in  Leipzig  in  1079,  the  literary  warrant  on  Psychology 
as  a discipline  independent  of  Philosophy  had  begun 
to  increase  at  a great  pace  (See  algo  Geo  57). 

The  periodica?.  Hind  was  founded  by  the  Hind 
Association  of  Edinburgh  in  187b.  It  contained  not 
merely  articles  in  Philosophy,  but  also  some  distinc- 
tive articles  in  Psychology,  more  than  the  earlier 
periodicals  in  Philosophy,  Before  the  end  of  the 
nineteenth  century,  nine  .more  periodicals  in  Psycho- 
logy were  in  publication . Karl  Pearson  in  his 
Grammar  of  science  (1876)  had  given  Psychology  a 
status  coordinate  with  Philosophy.  In  1831,  WUndt 
started  his  Phllosophische  studien  as  the  medium  for 
the  publication  of  the  results  of  the  work  done  in 
his  Psychology  Laboratory.  Although  the  title 
contained  the  term  'Philosophy' , perhaps  this  periodi- 
cal may  be  considered  as  the  first  periodical  on 
Psychology-cpua-Psychoiogy . It  continued  upto  1903* 

The  second  periodical  he  founded  in  1905  was  titled 
Psychologische  studien.  Between  1900  and  I960,  as 
many  as  115  periodicals  had  been  started  in  differ- 
ent branches  of  Pay ohology  . Departments  and  Chairs 

of  Psychology  were  also  established  in  some  of  the 
Universities  in  England  and  in  Europe. 

72  Main  Class  Status  for  Psychology 

In  spite  of  the  starting  of  a periodical  on 
Psychology  in  the  iBc'Os,  the  wide  recognition  of 
Psychology  as  an  independent  discipline  did  not 
happen  for  nearly  a generation  thereafter.  There- 
fore, library  classification  schemes  including 
Dewey's  DC,  Cutter's  Expansive  Classification,' 

Library  of  Congress  Classification,  and  Brown's 
Subject  Classification  continued  to  treat  Psychology 
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as  a division  of  Phil  >soohy . However,  the  Colon 
Classification,  which  was  designed  much  later  — as 
late  as  1925  --  wu3  a e to  recognise  the  new  status 
gained  by  Psycholog,  c.y  an  independent  discipline. 
Therefore,  it  made  it  a Lain  Subject  coordinate  with 
Philosophy. 

73  Source  of  Characteristics 

A study  of  the  developmental  history  of  Psycho- 
logy ( See  Sec  3)  indicates  that  although  Psychology 
was  once  a part  of  Philosophy,  the  characteristics 
for  use  in  the  division  of  the  subject  as  a.  whole  or 
some  of  its  components  may  coue  from  the  subjects 
falling  in  ar\/  of  the  three  major  conventional  divi- 
sions of  the  universe  of  subjects  — namely,  the 
Natural  Sciences,  the  Humanities , and  the  Social 
Sciences. 

74  Position  of  Psychology  in  the  Schedule  of 

Basic  Subjects 

In  an  earlier  discussion  (5)  on  the  position  of 
Psychology  in  a schedule  of  Lain  Subjects,  its 
position  at  the  boundary  line  between  the  Humanities 
and  the  Social  Sciences  as  found  in  CC  was  considered 
helpful  although  "Clinical  Psychology"  may  claim 
close  relation  to  the  Tledical  Sciences  and  be  so 
treated.  Psychology's  position  in  CC  is  also  justi- 
fiable as  falling  in  the  general  pattern  of  arrange- 
ment of  the  Main  Subjects  from  Zli  Spiritual  Expe- 
rience and  Mysticism  dow  to  55  Law  according  to  the 
Principle  of  Increasing  Artificiality. 


75  Isolates 

The  isolates  that  may  have  to  be  enumerated 
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in  the  schedules  of  v.  scheme  for  the  classic  cation 
of  subjects  going  with  the  Main  Subject  Psychology 
have  been  mentioned  in  Sec  4 and  5* 

76  Basic  Subjects 

The  following  subjects  have  in  recent  years 
developed  into  self-sustaining  disciplines  and  at- 
tracted considerable  literary  warrant.  Tr,  a scheme 
for  classification,  each  of  them  may  claim  'veatment 
as  a Basic  Subject. 

1 Social  Psych jxOgy.-  The  study  of  ini 
personal  and  group  relationships,  the  influwtvu  of 
social  and  cultural  factors,  the  place  of  ’ indi- 


vidual in  society,  and  commiuiication  amor;-  v ‘.duals. 

As  a study  of  the  behavioural  fjttribut 
society,  Sociology  may  require  she  r lac in,  :cial 

psychology  within  its  purview  or  in  close 
position* to  it.  An  equally  similar  stroiy  i 

could  be  made  on  behalf  of  Psychology.  V.  , how- 

evor,  be  fairly  well  recognised,  is  tha 
Psychology  is  likely  to  claim  a Main  Clin  s in 

the  not  distant  future  — much  sooner  the1  jlogy 

did  with  respect  to  Philosophy. 


2 Applied  Psychology.-  It  is  concerned  with  the 
application  of  the  findings  and  the  methods  of  psy- 
chology to  solve  the  practical  problems  of  human 
behaviour  in  business, ‘ education,  military , political 
life,  etc.  The  fields  of  applications  include  the 
following! 

21  Psychology  in  treatment  — that  is,  clinical 
and  counselling  psychology; 
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22  Vocational  guidance; 

23  Engineering  Psychology,  concerned  with  human 
factors  in  engineering  (Ergonomics)  and  Man -Machine 
relation ; 

24  Industrial  Psychology. 

25  Motivation  Research;  and 

26  Forensic  Psychology. 

It  is  helpful  to  deem  Applied  Psychology  as  a 
Main  Subject  coordinate  with  Psychology*  I«  should, 
however,  find  a position  close  to  Psychology.  The 
Main  Subject  Number  nay  be  constructed  using  Ilnpty- 
ing  Digits.  The  Number  .SX  is  suggested  for  Applied 
Psychology.  It  is  mnemonic  because  Apilied  Psycho- 
logy originated  from  and  is  widely  used  in  industry. 

In  classification,  a subject  such  as  Clinical 
Psychology  nay  be  more  helpfully  placed  in  Medicine. 
Industrial  Psychology  nay  be  deemed  ns  a S'pecinln 
Basic  Subject,  the  Basic  Subject  Number  being 
constructed  using  the  schedule  of  Environment  Iso- 
lates (1).  Engineering  Psychology  and  Forensic 
Psychology  may  e-ich  for  the  time  being  considered 
as  Complex  Subjects  representing  Bias  Phase  Relation. 

77  Systems  of  Psychilofy 

In  dealing  with  the  developmental  history  of 
Psychology  (Sec  Sec  3) , only  three  major  systems  of 
psychology  have  been  mentioned.  Ideas  such  as 
Individual  Psyoholot^  , Typological  Psychology, 
P.eflexology  and  Field  Psychology , are  shown  as 
variants  or  major  con iri out ions  in  one  or  other  of 
the  three  systems:  Ps;  ohoana  lysis , Behaviourism , and 
Oestalt.  In  a scheme  for  classification,  a variant 
of  a system  may  be  treated  as  a variant  or  as  an 
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independent  system  (2).  But  the  Canon  of  Ascertain- 
ability  and  the  Canon  of  Permanence  are  likely  to  he 
violated  if  we  adopt  the  former  course.  It  is  per- 
haps safer  to  adopt  the  latter  course.  For  example, 
Adler's  Individual  Psychology  ( See  Sec  351)  may  be 
treated  as  an  independent  system  and  not  as  a variant 
of  Psychoanalysis. 

Some  subject  specialists  may  look  upon  this  as 
a violation  of  helpful  sequence  among  the  Systems 
of  Psychology.  They  may  require  the  parent  system 
and  its  variants  brought  together  in  a chronological 
sequence.  Therefore,  if  in  a specialist  library 
or  for  the  time  being  even  in  a generalist  library, 
there  is  demand  for  having  together  what  are  taken 
to  be  variants  of  one  and  the  sane  system,  that 
demand  muy  be  mot  administratively  with  the  help  of 
collection  numoer  without  interfering  with  the  Class 
Nur.be r (3)  * 
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SPIRAL  OP  SCIENTIFIC  METHOD:  A CASE  STUDY  IN  ITS 
APPLICATION. 

H C REVANNASIDDAPPA , DRTC  Trainee , 1 969-70 . 


The  mode  of  development  of  the  Universe 
of  Subjects  is  ore  of  the  factors  affecting 
the  design  of  a scheme  for  classification,  and 
reference  and  documentation  services.  Some 
subjects  are  amerable  for  cultivation  accord- 
ing to  the  Scientific  Method.  Such  a develop- 
ment of  a subject  can  be  visualised  in  the  form 
of  the  Spiral  of  Scientific  Method.  The  help- 
fulness of  the  Spiral  in  learning  about  certain 
attributes  of  subjects  is  mentioned.  Traces 
the  developments  leading  to  the  formulation  of 
the  Law  of  Conservation  of  Mass-Energy  in 
relation  to  the  work  in  the  four  quadrants  of 
the  Spiral.  The  threat  of  failure  of  the  laws 
of  Conservation  of  Mass  and  of  Energy  in  the 
case  of  radioactivity  and  the  solution  given 
by  the  Special  Theory  of  Relativity  are  men- 
tioned. Failure  of  a fundamental  law  to  ac- 
count for  a phenomenon  is  illustrated  by  the 
demonstration  of  the  failure  of  tne  Law  of 
Conservation  of  Strangeness  and  the  Law  of  0 m- 
servati  on  of  Parity  in  the  case  of  weak  inter- 
actions among  elementary  prrti olos. The  rigorous 
testing  done  in  recent  years  of  pH  the  Lows  of 
Conservation  at  the  Kvel  cf  elementary  parti- 
cles is  mentioned*  Some  inferences  arc-  drawn 
about  the  subject  Physics  or  the  basis  of  tin? 
study  reported  in  this  paper . 


0 DEVELOPMENT  OF  THE  UNIVERSE  OF  SUBJECTS 

01  Factors  Affecting  the  Design  of  a Document 

Finding  System 

The  design  of  a document  finding  system  has  to 
take  into  account  the  attributes  of  the 

1 Universe  of  subjects;  and 

2 Universe  of  readers. 

The  specific  attributes  of  the  Universe  of  Subjects 
that  affect  the  design  of  the  do  cum  ait  finding  sy  3teir. 
are  the 
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1 ITode  of  development  5 and 

2 Structure 

The  mode  of  development  of  the  Universe  of  Subjects 
may  be  considered  in  different  ways.  The  work  of 
developing  some  segments  of  the  Universe  of  Subjects 
may  conform  to  what  is  generally  known  as  the  scienti- 
fic method. 

02  Spiral  of  Scientific  Method 

The  mode  of  cultivation  of  the  Universe  of  Sub- 
jects according  to  the  scientific  method  can  be  visua- 
lised in  the  form  of  a never-ending  spiral  — that  is, 
the  Spiral  of  Scientific  Method.  Pig  1 represents  the 
Spiral  of  Scientific  Method.  A description  of  the  work 
in  each  of  tne  quadrants  of  the  Spiral  ha3  been  given 
in  detail  elsewhere  (i  ). 

Pig  1.  Spiral  of  Scientific  Method  (See  next  page) 

03  helpfulness 

Some  of  the  attributes  and  the  helpfulness  of  the 
Spiral  of  Scientific  Method  in  the  Study  of  the 
dovolopoont  of  the  Universe  of  Subjects  have  been 
mentioned  in  another  paper  (1  ).  With  particular 
reference  to  the  study  of  the  attributes  of  subjects 
which  are  amenable  for  development  according  to  the 
Spiral,  it  helps  toi 

1 Learn  something  about  the  intrinsic  attributes 
of  subjoots.  For  example , that  the  basis  of  develop- 
ment being  empirical  — sttartir.g  from  the  collection 
of  datu,  analysis  of  data}  abstraction  of  empirical 
principles,  through  further  general  Nation  (subli- 
mation) to  derive  Fundamental  Laws,  to  the  foitsation 
of  Djduccd  Laws}  followed  by  prediction  and  guidance 
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in  particular  direction,  validation  or  otherwise  of 
the  predictions  on  the  basis  of  a large  number  of 
experiments;  interpretation,  correction,  alteration, 
overthrow  of  fundamental  laws  and  theories  on  the 
basis  of  the  study  of  cases  not  in  conformity  with 
existing  theory;  and  so  on,  each  stage  of  development 
providing  the  problems  for  further  development; 

2 learn  about  the  stages  of  developments  of  p. 
subject ; 

3 Understand  better  the  kind  of  work  involved  and 
the  kinds  of  ideas  produced  in  the  different  stages 
of  development  of  a suoject; 

4 Envisage  the  different  patterns  or  modes  of 
development  in  the  Universe  of  Subjects; 

5 Study  comparatively  the  modes  of  development  of 
different  subjects  and  of  groups  of  subjects; 

6 Predict  the  likely  trend  of  development  in  a 
subject  in  the  near  fu cure . This  will  help  in  design- 
ing schemes  for  classification  of  the  subject  and  in 
documentation  service; 

7 Examine  the  affinity  among  large  regions  of 
knowledge,  such  as  those  comprehended  by  each  Basic 
Subject,  Comprehensive  Sub ject , * Sub jcct-Bund 1© , etc. 
This,  in  turn,  will  help  the  class Lficati oni at  in 
placing  these  subjects  in  helpful  positions  in  the 
Universe  of  Subjects  and  thereby  in  the  scheme  for 
its  classification; 

3 Observe  the  interaction  between  different  sub- 
jects at  the  level  of  collection  and  use  of  data, 
and  at  the  level  of  fundamental  laws  and  their  appli- 
cations to  specific  cases  in  each  of  the  subjects;  and 


Spiral  of  Scientific  Method 


ADI  2 


9 Get  a proper  historical  perspective  of  the 
development  of  a subject  or  of  the  Universe  of  Subjects 
as  a whole. 


04  Scope  cf  the  Paper 

In  this  paper,  a case  study  is  presented  tracing 
the  development  of  a subject  accord  inf  to  the  Spiral 
of  dc ient if ic* Method . In  particular,  the  develop- 

ments leading  to  and  the  f oinulation  of  some  of  the 
Laws  of  Conservation  are  dealt  with  (See  also  Sec  12). 

I O0HS3HVATI0K  LAW 

II  Definition 

A Conservation  Law  is  a statement  that  some 
physicaL  quantity  retains  constant  during  processes  • 
and  interactions  working  within  an  isolated  system  (3). 

Many  of  the  fundamental  lav/s  of  nature  can  bo 
3tatod  as  conservation  lav/3.  fhey  are  very  powerful 
laws,  for,  they  apply  to  almost  all  objects,  largo 
and  small,  in  the  universe-  An  elaborate  structure 
of  Physics  has  been  built  up  with  the  Conservation 
Laws  as  the  basis.  Yhey  have  also  applications  in 
several  other  subjects  in  the  nat  rral  sciences. 


12  Emu  l oration 

The  following 

1 Conservation 

2 Conservation 

3 Conservation 

4 Conservation 

5 Conservation 

6 Conservation 
act  ions) . 

7 Conservation 


are  saio  of  the  Conservation  Lawei 
of  momentum, 
of  angular  momentum, 
of  mass-energy, 
of  electric  charge. 

of  parity  (for  "strong"  interactions), 
of  strangeness  (for  "strong"  intcr- 

of  b ary  or.  number. 
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■i  Conservation  of  lepton  number. 

9 Conservation  of  muon  number. 

In  this  paper,  the  Law  of  Conservation  of  Mass-Energy 
is  dealt  with  in  full  — that  is,  in  relation  to  all 
the  four  quadrants  of  the  Spiral  of  Scientific  Method. 
The  Law  of  Conservation  of  Strangeness  and  the  Law  of 
Conservation  of  Parity  are  given  as  examples  of  the 
failure  of  a fundamental  law  to  account  for  certain 
phenomenon. 

2/5  APPLICATION  OF  SPIRAL  OF  SCIENTIFIC  METHOD 
2 CONSERVATION  OF  ENERGY 
21  Experiment  and  Data  (Quadrant  1 ) 

211  While  engaged  in  boring  canons,  Benjamin 
Thompson  (later  Count  Rumford)  (1753-1814) t noticed 
that  the  blocks  of  metal  grew  hot  ns  the  boring  tool 
gouged  them  out,  so  that  they  had  to  bo  cooled  wi  th 
water  quite  frequently.  At  that  time,  heat  was  consi- 
dered a fluid  (caloric)  that  could  be  poured  from  one 
container  to  another.  From  his  many  observations, 
Rumford  concluded  that  the  mechanical  motion  of  the 
borer  was  being  converted  to  heat  and  that  heat  was, 
therefore , a form  of  motion.  Ho  attempted  to  calcu- 
late the  quantity  of  heat  produced  by  a given  quantity 
of  mechenicr.l  energy.  Rumford  und  his  colleague 
Humphry  Davy  carried  out  further  experiments  on  the 
melting  of  ice  when  nibbed  mechanically. 

212  .James  Prescott  Joule  (1818-89),  who  was  al- 
most a fanatic  on  the  subject  of  measurement , devoted 
over  a decade  on  measuring  the  heat  produced  by 
different  kinds  of  processes.  He  churned  water  with 
paddles;  he  churned  mercury  with  paddles;  he  pressed 
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water  through  small  holes  to  heat  it  by  friction;  he 
did  experiments  in  expending  and  contracting  gases; 
and  he  attempted  to  measure  the  temperature  of  water 
at  different  points  in  a water  fall.  In  all  these 
cases,  ne  calculated  the  amount  of  v/ork  that  had  entered 
the  system  and  the  an cunt  of  heat  thGt  came  out  of  it. 

He  found  that  the  two  were  closely  related. 

22  Empirical  Principles  (Quadrant  2) 

221  Robert  Mayer  (1843-78)  presented  in  1842 

a figure  for  the  mechanical  equivalent  of  heat  and  men- 
tioned his  belief  in  the  conservation  of  energy.  As 
a medical  nan,  he  included  living  organisms  in  the 
realm  of  energy  conservation. 

222  The  first  full  description  of  the  experi- 
ments and  conclusions  thereof  by  Joule  appeared  in 
1347,  wherein  he  propounded  the  idea  of  the  "mechani- 
cal equivalent  of  heat". 

2 2?  Interconversion  of  energy.-  By  the  end  of 
the  eighteenth  century,  new  ideas  about  energy  b;gan 
to  emerge.  Alcsj'mdro  Volta's  invention  of  the  battery 
in  1800  shewed  that  electric  current  could  come  from 
chemical  reactions.  The  electric  current  could  pro- 
duce heat  and  light,  and  through  magnetism,  it  could 
produce  motion.  In  turn,  notion  could  produce  elec- 
tricity through  friction.  In  1822,  Thomas  Setback 
produced  electric  current  by  applying  heat  .,0  the  junc- 
tion of  two  different  metals.  In  1834*  Jean  Peltier 
reversed  this  process  showing  that  a current  applied 
to  such  a junction  could  produce  heat  and  cold. 

224  Gottfried  Wilhelm  von  Leibniz  (1640-1716) 
and  Rene  Bescarte3  (1506-1650)  for  many  years  worked 


a .r  4 


Revannasiddappa 


over  the  question  of  conservation  of  force.  Descartes 
arrested  Measuring  a force  by  the  product  "mvn  which 
..e  called  the  quantity  of  motion,  His  assertion  was 
i h-  t the  total  quantity  of  motion  in  the  universe  must 
-eMain  constant.  Leibniz,  on  the  other  hand,  sugges- 
ed  (1636)  that  a force  must  be  measured  by  the  vis 
\ a or  energy  in  motion  produced  in  an  object  when 
the  force  acted  upon  it  through  a certain  distance, 
fn  1 743 ( Jean  d'Alembert  pointed  out  that  a force 
c mid  be  measured  either  by  the  momentum  it  gave  an 
d ioct  or  by  the  energy.  This  implied  that  Descartes 
p.ni  Leibniz  were  each  actually  considering  the  con- 
servation of  two  different  entities  — momentum  and 
energy. 

225  The  tern  'Line tic  Lnergy ' (energy  of  motion) 
introduced  by  Loid  Kilvin  in  1656.  It  has  been 
. erved  that  -Mien  on  object  is  moving  upward,  its 
i :•  en tun  is- steadily  decreased  by  gravity.  Its  kinetic 
r ’gy  slowly  disappejrs  becoming  equal  to  zero  when 
,i.j  object  reaches  maximum  height.  However,  the  object 
a-ou  steadily  gains  'energy  of  petition'*,  high  above 
the  earth.  The  relation  between  the  energy  of  position 
and  force  had  been  worked  out  in  1777  by  Joseph  Louis 
Lagrange.  In  1(353 » V J II  Rani.inc  named  thin  energy 
of  position  as  'Potential  Lnergy'.  Mow,  os  the  object 
starts  falling,  the  potential  enemy  diminishes  and  is 
converted  into  Kinetic  energy.  ‘H.en  it  reaches  the 
ground,  its  potential  energy  becomes  equal  to  zero  and 
possesses  all  the  kinetic  energy  with  which  it  was 
thrown  upward . It  woo,  therefore,  concluded  thau 
the  kinetic  energy  plus  potential  energy  of  the  object 
remained  nearly  the*  same  during  the  course  of  its 
movement.  This  is  tie  Principle  of  Conservation  of 
Mechanical  Lnergy. 

r8 
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23  Fundamental  law  (Quadrant  3) 

The  interconversion  of  various  forms  of  energy 
has  been  mentioned  in  Sec  324.  This  emphasised  some- 
thing that  had  been  suspected  from  the  time  of  Galileo 
# and  Newton.  That  is,  energy  could  be  neither  created 

nor  destroyed,  but  it  is  conserved.  However,  it  had 
been  observed  in  the  earlier  experiments  that  mecha- 
nical energy  was  not  perfectly  conserved.  Some  por- 
tion of  the  energy  was  lost  to  friction,  to  air  resis- 
tance, etc.  The  experiments  of  Joule  showed  that 
such  conservation  could  be  made  exact  when  the  heat 
produced  due  to  friction,  etc  was  taken  into  account. 
This  led  to  the  formulation  of.  the  laws  of  Conser- 
vation of  Energy.  Although  Mayer  and  Joule  had  recog' 
nised  the  possibility  of  conservation  of  energy,  the 
first  person  to  present  an  explicit  generalisation  of 
it  was  Heinrich  von  Helmholtz  in  1347.  The  Lav/  of 
Conservation  of  Energy  states:  "Energy  can  neither  be 
created  nor  destroyed,  but  it  can  be  changed  fran  one 
form  to  another." 

3 DEDUCTIONS  AND  APPLICATIONS  (Quadrant  4) 

A few  examples  of  the  deductions  from  and  appli- 
cations of  the  Law  of  Conservation  of  Energy  are  men- 
tioned in  the  succeeding  sections. 

31  Thermodynamics 

The  Law  of  Conservation  of  Energy  is  so  import- 
ant in  connection  with  the  study  of  the  interaction 
of  heat  and  work  — that  is,  the  subject  Thermo- 
dynamics founded  about  1827  by  Sadi  Carnet  (1796-1832) 
— that  it  is  often  called  the  first  Law  of  Thermo- 
dynamics. 
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The  capacity  of  any  system  to  do  work  is  its 
"free  energy11.  The  portion  of  the  energy  that  is  un- 
avoidably lost  as  non-useful  heat,  is  represented  in 
the  measurement  of  "entropy",  a concept  developed  by 
R J E Clausius  in  1850.  It  is  the  Second  Law  of 
Thermodynamics. 

52  Kinetic  Theory  of  Gases 

A better  knowledge  of  tne  nature  of  heat  came 
with  the  better  understanding  of  the  atomic  nature  of 
of  matter.  It  developed  from  the  realisation  that 
the  molecules  composing  a gas  were  in  continual  motion, 
bouncing  off  one  another  and  off  the  walls  of  the 
container.  In  1758,  Daniel  Bernoulli  attempted  to 
explain  the  properties  of  gases  from  this  standpoint. 
But  he  was  ahead  of  his  times.  It  was  only  in  the 
mid-nineteenth  century  that  Clark  Maxwell  and  Henri 
Boltsman  worked  out  the  math ana tics  of  the  process  and 
established  the  Kinetic  Theory  of  Gases.  It  showed 
heat  to  be  equivalent  to  the  motion  of  molecules. 

521  Chemical  Thermodynamics 

The  Kinetic  Theory  of  Gases,  in  turn,  led  to  the 
Theory  of  Chemical  Thermodynamics  worked  out  in  detail 
by  J V/  Gibbs  in  the  1870' s. 

55  Prediction 

551  Discovery  of  Neutron 

It  was  the  Law  of  Conservation  of  Energy  that 
led  to  the  discovery  of  the  neutron  in  1952  by  James 
Chadwick  and  his  collaborators.  Radio-active 
materials  such  as  polonium  and  beryllium  were  found 
to  give  off  a radiation  that  could  penetrate  even 
great  thickness  of  lead.  The  same  radiation,  it  was 
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found,  on  hitting  a paraffin  piece,  knocked  out  protons 
carrying  energies  upto  3 million  electron  volts.  The 
question  was  where  did  all  the  energy  come  from. 

Chadwick  suggested  that  the  phenomenon  could  be 
explained  if  it  is  supposed  that  the  unknown  radiation 
consisted  of  uncharged  particles,  A neutral  particle 
could  not  be  repelled  by  the  electric  forces  of  the 
atomic  nuclei  and  therefore  could  pass  through  matter. 

If  this  par.ticle  carried  a high  amount  of  energy  and 
had  about  the  same  mass  as  the  proton,  it  could  knock 
out  a high  energy  proton  when  it  collided  with  the 
nucleus  of  a hydrogen  atom  in  the  paraffin. 

Chadwick's  conjecture  about  the  existence  of  the 
neutron  was  soon  confirmed.  This  electrically  neutral 
particle  does  not  produce  tracks  ill  a cloud  chamber  or 
in  other  interactions  that  could  detect  it  directly. 

But  it  enters  into  reaction  with  the  atomic  nuclei, 
resulting  in  the  emission  of  photons  and  protons,  which 
have  a characteristic  pattern  identifying  the  neutron 
as  the  source. 

i 

3 '32  Discovery  of  Neutrino 

The  Law  of  ConservaJion  of  Energy  was  again 

% 

instrumental  in  predicting  the  existence  of  the  neutrino. 
It  was  found  that  the  beta  particle  given  out  by 
cobalt-60  or  a similar  nucleus,  invariably  carried  less 
energy  than  it  should.  Further,  some  angular  momentum 
was  also  lost  because  the  spins  of  the  particles  did 
not  add  up  to  the  theoretically  expected  value. 

In  1930,  Wolfgang  Pauli  suggested  that  if  the 
Conservation  Laws  were  valid,  there  should  bo  another 
particle  emerging  from  the  nucleus  along  with  the  beta 
particle;  and  this  hypothetical  particle  must  carry 
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the  missing  energy  and  spin.  It  was  extremely  diffi- 
cult to  detect  such  a particle  with  any  of  the  devices 
then  existing.  For,  it  would  be  a particle  with  no 
measurable  rest-mass,  no  electric  cha2-ge,  and  almost 
no  ability  to  interact  with  the  other  particles.  How- 
ever, physicists  were  convinced  of  the  existence  of 
the  particle  — Neutrino,  a name  given  to  it  by  Enrico 
Fermi  — and  they  used  it  in  their  equations. 

In  1956  the  neutrino  was  detected.  An  elaborate 
particle  detection  system  was  set  up  close  to  the  AEC 
nuclear  reactor  in  Geoi’gia  (USA)  witr  Frederick  Raines 
and  Clyde  L Cowan  in  charge  of  the  experiments.  The 
radioactive  pile  was  expected  to  produce  a flux  of 
neutrinos  about  thirty  times  more  intense  than  that 
pouring  from  the  sun.  The  set-up  was  to  catch  the 
reaction  in  which  a proton  absorbed  a neutrino  and  is 
transformed  into  a neutron,  becoming  neutral  in  charge 
by  emitting  a positron.  The  idea  worked  and  the 
existence  of  the  neutrino  was  confirmed. 

33 3 Antimatter 

The  Law  of  Conservation  of  Energy  also  helped  in 
the  work  in  the  field  of  'Antimatter'. 

4 FAILURE  OF  CONSERVATION  LAWS 
41  Limits  of  Prediction 

The  confidence  of  the  scientist  in  the  funda- 
mental lav/s  of  his  subject  rests  on  long  and  thorough 
experience.  This  is  the  case  with  the  Conservation 
Laws  also.  For  example,  the  conservation  of  energy, 
of  momentum,  and  of  electric  charge,  have  been  found 
to  hold,  within  limits  of  accuracy  of  measurement, 
in  every  case  that  has  been  studied,  including  the 
field  of  elementary  particles.  An  elaborate  struc- 
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ture  of  the  theoretical  basis  of  physics  has  been  built 
on  these  basic  concepts,  and  ixe  predictions  have  been 
confirmed  without  foil.  One  may,  therefore,  tend  to 
forget  thut  trie  Conservation  'Lavs  were  after  all  based 
on  empirical  facts  of  experience  . There  is  always 
the  possibility  that  they  may  break-down  when,  they  are 
applied  to  new  realms  of  physical  phenomena.  There 
may  be  other  forces  affecting  a phenomenon  not  detected 
yet.  They  might  not  have  been  looked  for  in  t?ie 
right  place.  The  power  and  accuracy  of  even  the  most 
powerful  measuring  instruments  existing  now  will  have 
limits.  For  instance,  the  Conservation  laws  may  not 
hold  good  on  a cosmic  scale.  Therefore  it  can  only 
be  said  that  "long  secrching,  cumulative  experience 
entitles  us  to  that  there  is  an  extremely  high  proba- 
bility the  laws  are  basically  true"  (7  ).  Illus- 

trative examples  of  the  breakdown  of  two  Conservation 
Laws  in  the  case  of  elementary  particles  are  given  in 
the  succeeding  sections. 

42  Conservation  of  Strangeness 
421  Weak  Interaction 

The  elementary  particles  have  some  properties 

that  are  conserved  only  approximately.  This  implies 

that  the  Conservation  Laws  for  these  properties  hold 

on  one  time  scale,  but  breakdown  on  a longer  time 

scale.  The  "natural"  period  for  interaction  of  ele- 

-23 

mentary  particles  is  about  10  second.  This  is  the 

time-scale  for  the  "strong"  interactions  which  involve 

pions  and  nucleons.  On  the  other  hand,  the  "weak" 

interactions  in  radioactive  decay  involving  emission 

-10 

of  an  electron  and  a neutrino  take  atleast  10  second 
to  occur. 


0 

ERIC 


83 


AD422 


Revannasiddappa 


422  Law  of  Conservation  of  Strangeness 
"Strangeness”  is  a property  associated  with  the 

so  called  strange  particles  such  as  the  lambda,  the 
sigma,  and  the  K.  The  Law  of  Conservation  of  Strange- 
ness states  that  the  total  strangeness  obtained  by  add- 
ing up  the  strangeness  of  the  individual  particles 
does  not  change  after  an  interaction. 

423  Failure 

In  1957,  Murray  Gellman  and  3 P Rosenbaum  found 
that  the  total  strangeness  does  not  change  in  strong 
interactions,  but  need  not  be  constant  in  weak  inter- 
actions. The  discovery  of  this  exception  to  the  law 
cauje  at  the  same  time  as  the  discovery  of  the  law  it- 
self. 

43  Conservation  of  Parity 

431  Pari  tv 

Parity  is  a property  of  elementary  particles  and 
atomic  systems,  derived  frem  quantum  mathematics.  A 
particle  or  a group  of  particles  is  said  to  possess 
either  'even'  or  'odd'  parity. 

432  Law  of  Conservation  of  Parity 

The  principle  involved  is  the  concept  of  ’’mirror 
symmetry".  For  example,  two  charged  particles 
repelling  each  other  appear  identical  whether  one  looks 
at  them  directly  or  at  their  image  in  a mirror.  This 
is  the  case  with  an  electric  current  and  its  magnetic 
field.  All  experiments  showed  that  electromagnetic 
interactions  have  mirror  symmetry.  Applied  to  parity, 
in  any  interaction  parity  must  be  conserved  — that  is, 
the  total  parity  of  the  particles  involved  does  not 
change.  This  law  implies  that  an  elementary  particle 
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will  look  exactly  .the  same  if  it  is  twisted  through 
half  a revolution. 

453  Failure 

The  Law  of  Conservation  of  Parity  has  been  shown 
to  be  obeyed  by  all  strong  reactions.  In  1956,  T D 
Lee  and  C N Yang  discovered  a weak  interaction,  involv- 
ing a beta  decay  of  two  mesons  — which  apparently  did 
not  Conserve  parity.  Their  conjecture  v/as  confirmed 
by  experiments  by  Chien-Shinng  T?U  at  the  Columbia  Uni- 
versity and  other  experimenters  in  other  laboratories. 

15  CRISIS  AND  RECOVERY 

51  Attribute  of  Radioactive  Elements 

Vith  the  discovery  of  radioactivity  in  1896, 
totally  new  kinds  of  energy  and  new  questions  about 
energy  were  encountered.'  The  new  phenomena  seemed  to 
threaten  the  Law  of  Conservation  of  Energy.  One  of  the 
problems  was  concerned  with  the  properties  of  radio- 
active elements.  For  example,  radium  gave  out  a little 
heat  and  there  appeared  to  be  a kind  of  spontaneous 
generation  of  energy  within  the  atom.  Q’his  potential 
energy  was  converted  into  kinetic  energy  of  the  parti- 
cles given  out  during  the  radioactive  breakdown  of  the 
atom.  The  twin  problems  were:  the  energy  was  appa- 
rently coming  into  existence  out  of  nothing;  and  the 
mass  of  the  atom  was  reduced.  It  appeared  that  one  of 
the  cornerstones  of  Physics  — the  Law  of  Conservation 
of  Mass  — was  breaking  down. 

52  Special  Theory  of  Relativity  Provides  Solution 

The  Special  Theory  of  Relativity  (1905)  of 
Albert  Einstein  provided  an  explanation  to  the  problem 
mentioned  in  Sec  51.  It  was  deduced  from  the  theory 
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that  a mass  could  be  considered  as  a very  concentrated 
form  of  energy  or  that  energy  possesses  mass.  This 
idea  was  applied  to  the  radioactive  nucleus.  A very 
small  quantity  of  mass  would  be  converted  into  a very 
large  quantity  of  energy. 

Actually,  every  energy  releasing  chemical  reaction 
changes  a small  amount  of  mass  into  energy.  If  the 
mass  of  the  nucleus  is  measured  before  it  disintegrated 
and  the  mass  of  all  the  particles  that  come  out  of  it 
on  disintegration  --  including  the  kinetic  energy  of 
the  particles  and  the  energy  of  all  the  other  foras  of 
radiation  that  emanate  — then,  these  could  add  up  to 
equal  the  original  mas3.  The  mass  lost  in  ordinary 
chemical  reaction  is  so  small  that  suitable  techniques 
were  not  available  to  the  chemists  of  the  nineteenth 
century  to  detect  it.  But  physicists  were  dealing  with 
nuclear  energy  of  radioactivity.  It  released  so  much 
quantity  of  energy  that  the  loss  of  mass  was  large 
enough  to  be  measured.  In  general,  every  mass  has  a 
certain  amount  of  energy  connected  with  it,  and  every 
energy  has  a certain  amount  of  mass.  The  connection 
between  the  two  is  given  by  Einstein’s  formula  1)  = nc^. 
Thus,  in  1921,  by  postulating  the  interchange  of  mass 
and  energy,  Einstein  generalised  or  merged  the  law  of 
Conservation  of  Energy  and  the  Law  of  Conservation  of 
Hass  into  a single  Law  --  that  is,  the  Lav;  of  Conser- 
vation of  Mass-Energy.  The  conversion  of  mass  to 
energy  was  confirmed  experimentally  by  P V Aston  about 
1925,  using  his  mass  spectrograph.  The  first  Law  of 
Thermodynamics  was  not  only  saved,  but  it  became  more 
unassailable  than  ever. 

53  New  Concepts 

In  order  to  describe  reactions  among  elementary 
particles  involving  change  in  the  mass  of  particles, 
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the  conservation  of  energy  is  taken ’in  its  modern  form. 
It  includes  in  the  total  energy,  the  "rest-energy"  of 

p 

the  particles.  In  the  equation  E -•  me',  13  denotes 
the  rest-energy,  m the  rest-mnss  of  the  particles, 
c the  speed  of  light.  Different  particles  have 
different  rest-masses,  and  therefore,  different  rest- 
energies.  The  total  energy  of  a particle  is  the  sum 
of  this  rest.-energy , and  the  kinetic  energy  of  motion. 
The  letter  is  proportional  to  the  rest-mass  and  it  in- 
creases as  the  speed  of  the  particle  increases. 

6 CONSERVATI  ON  LA'1  VS  AND  DLEHENTARY  PARTI CLES 

61  Rigorous  Test 

In  the  field  of  Particle  Physics,  the  Lav/  of 
Conservation  of  Energy  was  threatened  at  the  turn  of 
the  century,  as  has  been  mentioned  in  the  preceding 
section.  In  1956,  the  Law  of  Conservation  of  Parity 
was  shown  not  to  hold  true  in  the  case  of  weak  inter- 
actions among  the  elementary  particles.  Again  in 
1957,  the  Law  of  Strangeness  met  with  the  same  fate. 

In  the  wake  of  these  crises,  physicists  began  test- 
ing more  rigorously  than  ever  before,  the  old  and  new 
Conservation  Laws  to  find  out  whether  they  were  valid 
in  the  realm  of  elementary  particles.  Thousands  of 
laboratory  experiments  were  done  in  different  ways  and 
all  the  quantities  involved  were  accurately  measured. 

62  Ilossbauer  Effect 

Particular  mention  may  be  made  of  the  test  by 
R L Mossabauer.  In  1961  , the  Ilossbauer  Effect  was 
used  to  check  the  validity  of  the  Conservation  of 
Energy  and  of  Momentum  with  very  great  accuracy.  It 
is  concerned  with  the  emission  of  gamma  rays  by 
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’excited’  nuclei.  The  problem  was  to  find  out  whe- 
ther the  total  energy  is  conserved  when  a nucleus  emits 
a gamma  ray.  The  Uossbauer  Effect  provided  a very 
accurate  means  of  determining  this.  Tne  Mo'ssbauer 
Effect  itself  is  a fine  example  of  the  conservation 
of  energy. 

A 

7 SUMMARY  OP  HISTORICAL  DEVELOPMENTS 

The  following  is  a summery  of  the  ideas  relating 
to  the  Conservation  of  Energy  discussed  in  this  paper, 
arranged  in  an  approximate  chronological  sequence. 


SN 


Period 


Contributor/ Contribution 


1 Seventeenth  Rene  Descartes  ( 1 596--1650) .-  Idea 
Century  of  conservation  of  force.  Suggested 

measuring  a force  by  the  product 
"mv:i , the  quantity  of  motion. 


2 1738 

3 1743 

4 1777 

5 1790s 


Gottfried  Wilhelm  von  Leibniz 
(1646-1716).--  Suggested  measure- 
ment of  force  by  the  ” energy  of 
motion"  (Vis  ~'fiva) , 

Conservation  of  energy  was  thought 
of  from  tile  time  of  Galileo  and 
Newton. 

Daniel  Bernouiili .-  Properties  of 
gases  on  the  basis  of  movement  of 
molecules. 

Jean  d’Alembert.-  A force  could  be 
measured  either  by  the  momentum  of 
the  object  or  by  the  energy. 

Joseph  Louis  Lagrange.-  Mathematical 
relation  between  ’energy  of  position’ 
and  force . 

Benjamin  Thompson  (Count  Rumford).- 
Noticed,  while  boring  cannons,  that 
the  block  of  metal  grew  hot.  In- 
ferred that  the  mechanical  motion  of 
the  borer  was  being  converted  to 
heat,  and  heat  was  a form  of  energy. 
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SN  j Period 
6 1800-35 


7 1842 

8 1847 

9 1347 

10  1850 
11--  1850's 

12  1853 

13  1856 

14  1870’ s 

15  1900's 

16  1905 


Oontributor/Oontribution 


Ideas  on  inter-conversion  of  energy  of 
various  kinds.  Voita  ('’800):  Electri- 

city from  chemical  reactions.  Seeback 
(1822):  Electricity  from  applying  heat 
to  metal  junctions.  Peltier  (1834): 
Temperature  difference  caused  by  elec- 
tricity . 

Robert  LIayer.-  Calculated  figure  for 
the  mechanical  equivalent  of  heat.  Sug- 
gested conservation  of  energy  even  in 
living  organ i sms . 

James  Prescott  Joule.-  Full  development 
of  the  concept  of  Mechanical  Equivalent 
of  Heat . 

Heinrich  von  Helmholz.-  Explicit  genera- 
lisation and  statement  of  the  law  of 
Conservation  of  Energy  (First  Law  of 
Thermodynamics) . 

R J iS  Clausius.-  Concept  of  Entropy 
(Second  Law  of  Thermodynamics). 

Clark  Maxwell  and  Henri  Loltznan.- 
Kinetic  Theory  of  Cases. 

V/  J !,1  Rankins.-  Honed  "energy  of  posi- 
tion” as  Potential  Energy. 

Lord  Kelvin.-  Named  "energy  of  notion” 
as  Kinetic  Energy. 

J Vi  Hard  Gibbs.-  Chemical  Thermo- 
dynamics. 

Apparent  failure  of  the  La w of  Conser- 
vation of  Energy  in  the  case  of  radio- 
activity. 

Albert  Einstein.-  Special  Theory  of 
Relativity;  Hass  could  be  considered  as 
a concentrated  form  of  energy;  a very 
small  quantity  of  mass  is  converted  into 
a very  large  quantity  of  energy.  Con- 
cept of  Rest-Iiass  and  Rest-Energy. 
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Period 


C ont  ri  bu t or/C  ont  r ibut  i on 


17  1930s 

13  1932 

19  1956 

20  1957 

21  1957- 


Merging  of  Laws  of  Conservation  of  Energy 
and  of  Mass  into  a single  law  — the  Law 
of  Conservation  of  Mass -Energy . 

Volf gang  Pauli.-  Prediction  of  the  exis- 
tence of  Neutrino  on  the  basis  of  the 
Law  of  Conservation  of  Energy.  Detection 
of  Neutrino  in  1956. 

James  Chadwick.-  Prediction  of  the 
existence  of  Neutron  on  the  basis  of  the 
Lav/  of  Conservation  of  Energy. 

TD  Lee  and  ON  Yang.-  Demonstration  of 
failure  of  the  Law  of  Conservation  of 
Parity  in  weak  interactions  among  elemen- 
tary particles. 

Murray  Gellman  and  E P Rosenbaum. - 
Demonstration  of  failure  of  the  Law  of 
Conservation  of  Strangeness  in  weak  inter- 
actions among  elementary  particles. 

Rigorous  test  of  the  Conservation  Lav/s 
in  the  realm  of  elementary  particles. 
Massbauer  Effect  (1961).  Law  of  Conser- 
vation of  Mass-Energy  proved  to  hold  good. 


6 SOME  INFERENCES  FROM  THE  STUDY 

From  the  study  of  the  developments  leading  to  the 
formulation  of  the  Lav/  of  Conservation  of  Energy,  v/e 
note  that 

1 Physics  is  a subject  amenable  for  cultivation 
according  to  the  Spiral  of  Scientific  Method  — that 
is,  its  development  follows  the  Scientific  Method; 

2 Physics  has  completed  at  least  one  cycle  in  the 
Spiral ; 

3 There  is  a close  relation  between  subjects  in 
the  field  of  Physics  and  those  in  the  field  of  Che- 
mistry. This  is  seen  in  the  matter  of  collection  of 
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data  for  study  and  in  the  application  of  the  Laws  of 
Conservation; 

4 Some  Conservation  Laws  do  not  hold  good  in  the 
case  of  elementary  particles; 

5 The  development  of  new  ideas  "becomes  necessary 
for  a correct  explanation  of  the  phenomenon  observed 
(Example:  Rest-mass,  Rest-energy); 

6 There  is  need  for  development  of  new  and  sophis- 
ticated instruments  for  the  test  and  measurement  to 
confirm  or  disprove  predictions  in  fields  not  envisaged 
earlier; 

7 The  use  of  instruments  and  techniques  so  neces- 
sary in  making  advances  in  many  subject-fields  necessi- 
tates the  cooperative  action  of  a team  of  specialists 
in  different  subjects;  and 

8 The  stage  of  development  of  the  subject  raey 
indicate  the  likely  trends  in  it  in  the  near  future. 
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RESOLUTION  AND  CLASS  STABILITY  OP  PERPETUAL  CLASSI- 
FICATION IN  ADAPTIVE  DOCUMENT  FINDING  SYSTEM : A 

BRIEF  REVIEW. 


V P KAPUR,  University  of  Kocrkee,  Roorkee. 


Tiie  life-span  of  ’clusters'  is  influ- 
enced by  certain  operational  constraints 
of  the  document  finding  system.  The  rate 
of  growth  of  the  universe  of  subjects  is 
one  factor.  It  is  necessary  to  maintain  a 
critical  stability  such  that  the  perpetual 
class  formation  sustains  a threshold  reso- 
lution power  without  getting  overloaded. 

The  differences  at  the  pressure  points  of 
utilisation  of  knowledge  le  \d  to  strong 
and  weak  hierarchies  in  the  cluster.  The 
system  of  Complete  Bibliography  helps  in 
developing  a perpetual  clasrif icntion . 

Class  stability,  resolution,  and  model 
building  based  on  the  unilied  theory  of 
value  as  they  a poly  to  document  finding 
systems  are  briefly  discussed.  The  use- 
fulness and  limitations  of  dynamic  pro- 
gramming, operations  research.  Clump  A r< 
lysis,  and  Latent  Glass  Analysis,  are  men- 
tioned. System  design  for  use  of  computer 
in  document  finding  and  the  efficiency  of 
topological  matching  are  referred  to.  The 
correlation  of  Kernel  Ideas  with  the  Five 
Fundamental  Categories,  is  couched  upon. 


0  TERMINOLOGY 

01  Adaptive  Document  Finding  System.-  A docu- 
ment finding  system  with  capacity  to  adapt  itself 

to  optimise  its  performance  under  the  influence  of 
an  uncertain  (changing)  environment. 

0 2 Perpetual  Classification  System.-  A 
classification  system  which  regenerates  and  re- 
produces itself,  old  form 8 (relations)  being  re- 
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placed  by  more  efficient  new  forms  (relations)  in  a 
perpetual  succession  of  events. 

03  Resolution The  degree  of  precision  with 
which  a classification  scheme  can  resolve  two  closely 
allied  facets. 

04  Class  Stability.-  The  state  of  dynamic  equi- 
librium when  a cluster  possesses  sufficient  resolu- 
tion (a  predetermined  threshold  value).  It  is  repre- 
sented by  the  period  between  the  time  of  formation  of 
a new  cluster  and  the  time  when  the  cluster  degene- 
rates into  new  facets. 

I CLUSTER  FORMATION 

II  Influencing  Factors 

A Perpetual  Classification  is  an  important  tool 
in  document  finding.  It  is  also  an  aid  in  research. 
Its  efficiency  depends  to  a large  extent  on  the 
precision  of  resolution.  The  influence  which  favours 
strong  ’clustering  tendencies'  (11,20)  and  which 
declines  after  some  tine,  and  is  replaced  by  otner 
forces,  favours  a disintegration  of  the  cluster. 

The  period  for  which  the  cluster  would  remain  stable 
can  be  denoted  by  the  term  ’life  span  of  the  cluster’. 
This  life  span  is  subject  to  certain  'Operational 
Constraints';  the  analysis  of  thi s will  be  helpful. 

A study  of  the  pattern  of  these  events  could  throw 
light  on  the  dynamic  behaviour  of  cluster  formation. 

12  Growth  of  the  Universe-  of  Subjects 

An  important  factor  to  be  taken  into  account 
is  the  growth  of  the  Universe  of  Subjects.  The 
cumulated  number  of  do eiuent e is  doubling  every  eight 
to  f if teen  years;  the  number  of  professionals  is 
O 
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also  presently  increasing  at  an  exponential  rate  of 
about  7 per  cent  a year  (15).  Any  document  finding 
system,  which  ignores  such  rapid  developments,  is 
bound  to  become  outdated  very  soon.  This  naturally 
implies  a shift  in  emphasis  from  static  to  dynamic 
strategies  — a change  fran  the  so  called  'subject 
content'  to  'behaviour-oriented  logic'. 

2 CRITICAL  STABILITY 

The  mechanisms  whereby  the  growing  universe  of 
subjects  remains  in  a state  of  equilibrium,  are 
those  of  fragmentation  (classification,  clustering, 
grouping)  and  integration  (hierarchic  and  other 
sequence  relations  and  processes).  As  the  popula- 
tion continues  to  grow  and  technology  makes  new 
strides,  new  facets  of  subjects  develop.  As  the 
rate  of  growth  of  subjects  increases,  the  influences 
responsible  for  instability  of  cluster  increase. 

It  i8j  therefore,  necessary  to  maintain  a 'critical 
stability'  so  that  the  cycle  of  perpetuul  class 
formation  sustains  a certain  threshold  resolution, 
without  becoming  overloaded.  The  cycle  of  rejuvi- 
nation  of  classification  will  have  to  be  suitably 
adjusted,  to  match  the  rate  of  growth  of  the  universe 
of  subjects.  Depending  upon  the  changes  in  the 
pressure  points  of  utilisation  of  knowledge , the 
cluster  would  have  'strong  or  weak  hierarchies'. 

3 COMPLETE  BIBLIOGRAPHY 

In  view  of  the  possibility  ol  constructing  an 
appropriate  logic.-sy3tem  suggested  by  Reinbach  for 
describing  the  process  of  docuj  nt  finding,  and 
the  theorem  that  the  docitnent  finding  system  can- 
not be  represented  by  f inite-vulued  system  having 
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single  value  truth  table  (6) , it  nay  be  pointed  out 
that  the  process  of  formation  of  complete  bibliography 
inherits  and  preserves  the  'system  characteri  st ics ' . 
The  establishment  of  limits  of  cluster,  through  the 
use  of  bibliographic  coupling  (14)  does  not  disturb 
the  infinite  logic.  As  already  pointed  out  in  an 
earlier  paper  (13),  the  perpetual  classification  takes 
the  complete  bibliography  as  its  essential  basis. 

These  limits  do  not  depend  only  on  bibliographic 
coupling,  but  also  on  'subject  limit  co-relation'. 

4 METHOD  TO  ACHIEVE  PERPETUAL  CLASSIFICATION 

Bibliography,  which  is  available  on  cards,  is 
arranged  operationally  to  find  out  the  clustering 
tendencies  (20).  This  results  in  grouping  and  re- 
grouping of  documents,  depending  upon  the  hierarchial 
relations.  Based  on  mutual  relations  of  clusters 
and  newly  growing  wave-fronts  of  knowledge  which 
are  responsible  for  this  strategy  of  classification, 
the  new  cluster  would  come  in  sight  and  immediately 
suggest  the  scope  of  new  class  formation.  At  this 
stage , two  possible  models  of  the  subjects  can  be 
recognised » 

1 Model  based  on  affinities  to  clustering  or  to 
scatter,  of  existing  documents;  and 

2 Model  based  on  likely-picture  and  the  missing 
facets  (forecast  model). 

This  kind  of  operational  analysis  resembles  a dyna- 
mic programming  approach  (1)  and  a kind  of  optimi- 
sation is  achieved.  The  usefulness  of  this  method 
of  research  prompted  me  to  develop  the  method  in 
detail.  Study  of  the  different  hierarchies  would 
indicate  the  direction  to  be  followed  in  order  to 
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achieve  an  adaptive  document  finding  system.  Docu- 
nent  finding  systems  are  subjected  to  uncertain  en- 
vironments. This  method  establishes  a feed-back 
to  make  it  possible  to  optimise  the  decision  struc- 
ture. Comparison  of  the  two  models  referred  to 
above  shows  fruitful  research  areas. 


5 CLASS  STABILITY  AND  RESOLUTION 

Stability  and  resolution  are  contradictory 
ideas.  If  we  increase  the  resolution,  clusters  would 
have  a tendency  to  become  unstable  (fragment).  If, 
on  the  other  hand,  we  allow  the  clusters  to  grow, 
it  starts  losing  its  utility  as  a research  or 
search  tool.  A balance  can  be  achieved  by  consi- 
dering different  factors,  depending  upon  whether  the 
subject  field  is  active  or  c anparatively  dormant. 
Evidently,  the  cycle  of  revision  of  classification 
has  to  match  with  this  activity. 

6 MO BEL  BUILDING 

Some  features  of  document  finding  systems  can 
be  represented  asi 

1 Correlation  graph { 

2 Citation  graph} 

3 Weak  and  strong  hierarchies}  and 

4 Topological  relationship  (3)- 

The  prerequisite  in  establishing  a model  of 
document  finding  system  is  that  environments  must 
be  standardised.  The  number  of  possible  decision 
trees  should  be  established  (27)*  A well-defined 
strategy  must  be  worked  out.  To  keen  these  deci- 
sion structures  at  their  optimum,  a ’commutative 
build-up’  and  adaptive  strategy  has  to  be  developed. 
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This  strategy  can  be  built  up  taking  into  ac- 
count the  following  factors: 

1 Presenting  an  integrated  picture  of  an  indi- 
vidual preference,  useful  for  guiding  individual 
decision; 

2 Resolving  uncertainties  that  may  attend  an 
individual’s  belief  about  preferences; 

3 Inter-relating  the  predictive  and  prescriptive 
facts  of  decision-making  in  a useful  end  consistent 
way ; 

4 Translating  rough  conception  of  worth  and 
statements  of  objectives  into  precise  value  terms; 

3 Describing  the  interaction  of  preferences 
among  the  factors  of  variables  in  multivariate 
alternatives; 

6 Presenting  a unified  picture  of  the  relation- 
ship between  preferences  and  uncertainties  regarding 
question  of  facts; 

7 Describing  tne  relationship  and  disparities 
betv/een  different  anr’  interacting  vaTuie  systems;  and 

8 Specifying  a unified  method  for  solving  con- 
flicting value  systems. 

61  Theory  of  Value 

The  above  points  are  based  on  the  ’U.iifitd 
Theory  of  Value*  (5)-  The  ei  mificence  of  the 
evaluation  of  document  has  not  been  fully  realised 
in  the  IR  System  Theory.  Applications  of  Value 
Theory  to  the  design  of  document  finding  system 
could  be  of  help.  Value  of  information  arises 
from  a joint  consideration  of  probabilities  and 
economic  factors  that  affect  decision.  It  is  found 
that  a numerical  value  can  be  assigned  to  elimination 
or  reduction  of  uncertainty.  Further,  it  is  observed 
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that  joint  elimination  of  uncertainty  about  even 
independent  factors  in  a problem  can  have  a value 
that  differs  from  the  sum  of  values  of  estimating 
uncertainty  in  each  factor  separately  (7). 

Developing  a ’model  for  the  process  of  learn- 
ing to  comprehend’  , Kochen  and  Uhr  (16)  conclude 
that  "to  be  connected  with  its  environment,  it  must 
sense  and  act.  To  have  any  reason  for  absorbing 
information,  for  becoming  ’cognitive’  in  the  first 
place,  the  assumption  of  e need-value  system  with  a 
value-maximisation  principle  or  something  equivalent 
seems  plausible". 

7 WORK  DONE 

71  Mathematical  Approach 

Both  from  the  point  of  view  of  research  as  well 
as  establishing  a perpetual  classification,  the 
application  of  dyntiiic  programming  and  operational 
approach  is  necessary.  Genera],  theory  of  document 
classification  and  factor  analysis  (2)  involving  en 
analysis  and  computation  of  occurrence  and  dogret  of 
association  of  Kernel  Idens  enables  document  content 
comparison  and  deterrainat ion  of  the  number  of  cate- 
gories required  to  de-scribe  e set  of  documents 
adequately.  Clump  analysis  by  Parker-Rhodea  and 
Needham  (20)  in  which  the  problem  is  to  locate  non- 
randomly  associated  tones  in  Boolean  lattice  of  all 
possible  subsets  is  not  yet  completely  solved. 

Latent  Class  Analysis  by  Baker*  in  which  patterns 
of  key  words  are  used  to  compute  probable  class 
identity,  has  not  yet  been  empirically  applied.  It 
may  be  remarked  that  document  finding  system  'will 
not  work  in  one-to-nany  transformation  node  success- 
fully because  the  necessary  and  sufficient  condi - 
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tions  in  normal ^mathematical  work  differ.  The  intro- 
duction of  the  use  of  the  concept  of  complete  biblio- 
graphy makes  it  possible  to  achieve  a balance  bet- 
ween resolution  and  stability.  It  resembles  an 
adaptive  control  system  which  possesses  the  abi- 
lity to  modify  the  classification  scheme  as  well  as 
the  search  strategy,  to  operate  at  an  optimum  level. 
The  responsibility  of  arriving  at  a decision  hierarchy 
is  relegated  to  the  human  operator  who  would  try  to 
maintain  the  resolution  at  threshold  level. 

72  Class  Stability  Versus  Obsolescence 

In  a recent  study,  a Markovian  model  is  pre- 
sented of  a class  of  items  with  use-rate  that  is 
randomly  distributed  and  with  mean  use  or  popularity 
that  diminishes  exponentially  with  time  (19).  It 
is  show  that  the  yearly  circulation  of  books  in  a 
library  corresponds  to  this  model.  This  enables  the 
probabilistic  prediction  of  the  circulation  charac- 
teristics of  various  kinds  of  documents  in  different 
subjects.  Stability  should  not  be  confused  with 
gradual  obsolescence.  Operational  analysis  shows 
the  condition  of  obsolescence  us  it  differs  from 
stability.  Prom  the  point  of  view  of  the  economics 
of  document  finding  system,  this  is  of  considerable 
help. 

73  Inlormation  Theory  and  Systems  Engineering 

Prom  the  view-point  of  economics  of  computer 
usage  (4,21,22,26,29),  a completely  empirical 
approach  is  likely  to  prove  very  costly.  The  system 
envisaged  by  the  author  is  carefully  adjusted  to 
avoid  semantic  and  syntactic  degeneration  and  makes 
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full  use  of  the  rate  of  growth  of  documents  and  indi- 
cates the  gradual  obsolescence  (8-12).  Representa- 
tion of  documents  by  graphs  that  consist  of  nodes 
and  branches  between  nodee,  giving  relationship 
between  keywords  (23-25)  represent*  * a system  situa- 
tion. Matching  document  structures  (23)  with  the 
structure  of  the  query  is  not  possible  except  t tiro  ugh 
the  establishment  of  a ccnplete  bibliography . Prom 
the  point  of  view  of  information  theory,  topological 
matching  yields  greater  efficiency  than  node -by -node 
or  piece-by-piece  comparison  (5).  Since  the  humer 
operator  takes  into  account  different  topologies,  it 
naturally  becomes  a more  efficient  merhed . The  in- 
herent possibility  tc  forecast  the  future  mokes  it 
a potential  research  tool. 

74  Correlation  with  Pundamen tal  Categories 

So  far  as  the  r-eed  for  correlation  of  a kernel 
Idea  with  one  or  the  other  of  the  five  Fundamental  Cate- 
gories oi*  S R Ranganoohan  is  concerned,  i ■ nay  be  con- 
veniently done  as  long  as  it  doe.}  net  con  strain  <,he  multi 
variate  of  natural  growth.  It  it  likely  tht.t-  one 
and  the  same  isolate  may  have-  tu  be  doenej  tc  he  a 
manifestation  of  more  than  one  ^brdan.entnl  Category 
in  different  contexts.  In  that  event,  wo  may  be 
introducing  an  element  oi  restriction  in  the  classi- 
fication if  ve  deer,  n Kernel  Idea,  to  >o  a l.anifeota- 
ti  on  of  one  and  the  seme  Pundw.irntai  Category  in  all 
the  cases.  In  perpetual  classification,  the  scheme 
of  classification  if  in  a kind  Of  perpetual  dialogu- 
with  the  proving  universe  of  subjects?  hence  forcc- 
f it  ting  of  the  isolates  is  minimum.  The  freely- 
faceted  classification  developed  in  India  enforce  this 
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in  a large  measure.  Since  the  entire  strategy  of 
class  formation  is  geared  to  the  attributes  of  the 
Universe  of  Subjects,  there  would  be  no  difficulty 
in  this  regard.  In  the  earlier  part  of  the  paper, 
mention  has  been  made  of  ’strong'  and  'weak'  hierar- 
chies. In  the  case  of  strong  relations,  decision- 
making is  not  very  difficult.  In  the  case  of  weak 
hierarchies,  a slow  rate  of  growth  of  the  subjects 
is  indicated  and  in  course  of  time,  the  situation 
may  crystallise. 
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SUBJECTS  PRESENTING  RELATION  BETWEEN  TWO  SUBJECTS, 

Y/TTH  PARTICULAR  REFERENCE  TO  PHASE  RELATION:  CASE 

STUDY. 

A NESLAMEGHAN,  Professor.  and  M A GOPINATH,  Lecturer, 
Documentation  Research  and  Training  Centre.  Bangalore  3 . 


In  Complex  Subjects  presenting  Bias 
Relation,  there  appears  to  be  more  advan- 
tages in  having  as  the  subject  of  Phase  1 
the  Biasing  Subject  rather  than  the  Biased 
Subject  as  prescribed  by  CC.  The  Tool 
Phase  is  generally  the  one  occurring 
earlier  than  Phase  1 in  the  CC  schedule. 

The  Influencing  Phase  is  generally  the  one 
occurring  later  than  the  Influenced  Phase 
in  the  CC  schedule  if  the  former  is  a sub- 
ject in  the  field  of  Natural  Sciences. 

The  overall  pattern  of  relation  between 
Compound  Subjects  occurring  in  the  form  of 
Phase-Relation  is  discussed  with  examples. 

A number  of  subjects  heretofore  deemed  as 
Complex  Subjects  are  shown  to  be  more  help- 
fully classified  using  the  concept  of 
Hatter-Property  Isolate.  This  is  illus- 
trated using  the  Matter-Property  Isolates 
’'Basis"  and  "Interpretation’!.  The  problems 
in  the  classification  of  subjects  such  as 
Environmental  Pediatricy  and  Environmental 
Embryology  are  examined.  The  occurrence  of 
the  Kernel  Idea  "Method"  either  as  an 
isolate  or  as  a qualifier  in  the  context 
of  different  Compound  Subjects  is  dealt 
with.  Two  ways  of  classifying  Compound 
Subjects  in  the  field  of  Psychosomatic  Medi- 
cine are  examined.  It  is  helpful  to  deem 
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Psychosomatic  Medicine  as  a Fused  Main 
subject.  In  a Compound  Subject  involv- 
ing the  idea  of  "Evaluation1'  from  the 
point  of  view  of  another  idea  or  subject, 
it  may  be  helpful  to  represent  the  latter 
as  a Matter-Property  Isolate, 


Abbreviations  Used: 


(BON) 

(BS) 

CC 

ON 

(FC) 


Basic  Class  Number 

Basic  Subject 

Colon  Classification 

Class  Number 

Energy  Isolate 

Fundamental 

Category 


= Matter-Pro- 
perty Facet 

- Personality 
Facet 

C*J  - Space  Isolate 
C*J  = Time  Isolate 


A 


I INTRODUCTION 

II  Objective 

The  objectives  of  the  work  reported  in  this 
paper  are  to  examine  the  following: 

1 The  different  kinds  of  subjects  embodied  in 
books  in  which  two  subjects  may  be  dealt  with  in 
relation  to  each  other,  with  particular  reference 
to  Phase  Relation  — that  is,  Complex  Subject;  and 

2 The  kinds  of  relation  arising  among  the  com- 
ponents of  a subject  falling  in  Category  1. 

A 

The  discussion  is  confined  mainly  to  CC. 
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12  Procedure 

1 2 1 Selection  of  Books 

About  16,000  books  listed  in  the  Publishers  tro.de 
list  annual  for  1965  were  scanned.  If  the  subject 
of  a book  indicated  that  two  subjects  were  treated  in 
some  relation  to  each  other,  then  a Main  Entry  (with- 
out (ON))  was  made  for  it  on  a standard  catalogue 
slip.  The  selection  of  books  was  aided  by  the  anno- 
tation given  in  the  entry  in  the  Annual . Wherever 
necessary,  the  annotation  was  noted  in  the  catalogue 
entry.  The  locus  of  the  document  in  the  Annual  was 
also  noted  in  the  entry  to  facilitate  subsequent 
reference.  A few  books  available  in  the  DRTC  Library 
have  also  been  included  in  the  study. 

1 22  Facet  Analysis 

Each  subject  was  facet-analysed . In  facet-ana- 
lysing,  the  Method  of  Postulates  ( 5 ) upto  Step  4 
was  followed  and  the  result  noted  in  the  catalogue 
entry.  Here  is  an  example: 


ANDERSON  (0  A),  Ed. 

Education  and  economic  development. 

1 96|j . 

/"Annotation.-  Contribution  of 
education  to  economic  development 
of  USA  J . 

Economics  (BS);  Development  /~1MP1_7. 
USA  f S1_/  influenced  by  Education  (B3). 

PTA.  1961,  Aldine  1,  5 
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123  Sorting 

The  facet-analy;- ed  entries  v/ere  sorted  out,  in 
the  first  instajioe,  into  two  groups  — namely, 

1 Subjects  with  Phase  Relation;  and 

2 Subjects  not  involving  Phase  Relation. 

The  subjects  in  Group  1 "Phase  Relation"  were  further 
sorted  into  the  following  sub-groups? 

1 General  Phase  Relation; 

2 Bias  Phase  Relation; 

3 Comparison  Phase  P.elation; 

4 Difference  Phase  Relation; 

5 Tool  Phase  Relation;  and 

6 Influencing  Phase  Relation. 

The  subjects  in  Group  2 "Not  involving  Phase  Relation" 
were  sorted  into  the  following  sub-groups; 

1 Subjects  with  facet  relation  apparently  in- 
volving two  subjects;  and 

2 Other  kinds  of  subjects. 

13  Data  on  the  Groups 
131  Phase  Relation 


The  following  table  gives  data  on  the  subjects 
involving  Phase  Relation. 

Census  of  Phase  Relation 


SR 

Group 

Number 

Percentage 

1 

General 

22 

18.2 

2 

Bias 

44 

33.0 

3 

Comparison 

10 

8.3 

4 

Difference 

.0 

0.0 

5 

Tool 

5 

4.1 

6 

Influence  . . 

44 

3G.4 
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132  Annotati on 

1 Nearly  70  ptr  cert  of  the  Phase  Relation  is 
accounted  for  by  Bias  Relation  end  Influencing  Phase 
Relation  taken  together.  Bach  of  these  two  kinds 
of  Phase  Relation  has  a nearly  equal  share  in  the 
percentage . 

2 There  was  no  subject  with  Difference  Phase 
Relation. 

3 The  percentages  of  Comparison  Phase  Relation 
and  Tool  Phase  Relation  were  relatively  low. 

4 The  percentage  of  General  Phase  Relation  is 
likely  to  be  much  less  than  18.2  if  the  Phase  Rela- 
tion had  been  determined  by  a perusal  of  the  books 
concerned. 

1 3 3 Subjects  not  involvin g Phase  Relation 

The  following  table  gives  data  on  the  subjects 
not  involving  Phase  Relation: 


Census  of  Subjects  not  involving  Phase  Relation 


SN 

Group 

Numb er 

Percentage 

1 

Subjects  with  Pacet  Re- 
lation apparently  in- 
volving two  subjects 

72 

54.9 

2 

Other  kinds  of  subjects 

61 

45.1 

Total 

173 

lOO.O 

2 SCOPE  OP  THE  STUDY 
21  Passive  Phase  Relation 

The  relation  between  two  subjects  may  be  con- 
sidered as  a General  Phase  Relation,  if  the  kind  of 
relation  recognised  is  not  definite  or  several  kinds 
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of  relation  are  treated  in  a diffuse  way,  Therefore 
the  subjects  involving  General  Phase  Relation  are 
not  examined  further, 

The  Comparison  Phase  Relation  and  Difference 
Phase  Relation  do  not  raise  special  problems,  say, 
in  respect  of  the  subject  to  be  treated  as  first  and 
second  phases.  Therefore,  the  subjects  involving 
these  two  kinds  of  Phase  Relations  are  not  examined 
further. 

The  three  kinds  of  Phase  Relations  mentioned 
above  may  be  considered  to  be  more  or  less  "Passive 
Phase  Relations". 

22  Dynamic  Phase  Relation 

Each  of  the  Bias  Phase  Relation,  Tool  Phase  Re- 
lation, and  Influencing  Phase  Relation,  is  dynamic. 
For,  in  each  of  these  cases, one  subject  produces  some 
kind  of  impact  on  the  other  subject.  The  subjects 
involving  these  kinds  of  Phase  Relation  are  examined 
f urth  er . 

23  Subjects  not  involving  Phase  Relation 

Subjects  which  might  have  been  earlier  taken  as 
showing  Phase  Relation,  but  which  can  now  be  more 
appropriately  classified  as  presenting  only  a facet 
relation  among  them,  are  discussed. 

In  the  course  of  analysis  of  various  subjects, 
a few  new  Property  Isolates  and  Basic  Subjects  were 
recognised.  These  are  also  discussed  in  this  paper- 

3/6  PHASE  RELATION 
3 BIAS  RELATION 
31  Definition 

A Bias  Relation  indicates  that  the  exposition 
of  the  subject  forming  Phase  1 is  biased  towards  the 
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subject  forming  Phase  2,  That  is,  the  exposition  of 
the  subject  forming  Phase  1 is  especially  attuned  or 
oriented  or  slanted  either  by  selection  or  arrange- 
ment of  topics  or  emphasis  or  standard  or  examples  or 
other  means,  to  the  needs  of  specialists  in  the  sub- 
ject forming  Phase  2. 

32  Sequence  of  Subjects 

According  to  the  present  practice  of  CC , in  a 
Bias  Relation,  Phase  1 should  be  the  subject  whose 
exposition  is  biased  towards  the  other  subject. 

Phase  1 is  called  the  Biased  Phase  and  Phase  2 the 
Biasing  Phase  (1  ) , 

33  Kinds  of  Subjects  in  Bias  Relation 

Table  1 in  Sec  91  gives  examples  of  Bias  Rela- 
tion with  the  subjects  in  the  two  Phases  arranged 
according  to  the  present  rule. 

34  Annotation 

3 4 1 Natural  Science.! 

A subject  going  with  a particular  (BS)  among 
the  subjects  in  the  field  of  Natural  Sciences  ((BCN) 

A to  L inclusive),  is  biased  towards  subjects  going 
with  a (BS)  enumerated  later  in  the  schedule  of  (BS). 
That  is,  a relatively  more  abstract  subject  is 
biased  towards  a relatively  more  concrete  subject. 

342  Distilled  Main  Subjects 

A subject  going  with  a (BS)  among  the  Natural 
Sciences  may  be  biased  towards  a subject  going  with 
a Distilled  Main  Subject  enumerated  earlier  to  the 
former  in  the  schedule  of  (J3S). 
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A subject  going  with  a Distilled  Main  Subject 
may  be  biased  towards  subjects  going  with  (:3S)  enume- 
rated either  earlier  or  later  in  the  schedule  of  (BS). 

343  Humanities  and  Social  Sciences 

A subject  going  with  a particular  (BS)  among  the 
subjects  in  the  field  of  Humanities  or  of  Social 
Sciences  may  be  biased  towards  subjects  going  with  a 
(3S)  enumerated  earlier  or  later  to  the  former  in  the 
schedule  of  (BS) . 

35  Sequence  of  Bias  Phase  Subjects 

351  Biased  Phase  Determines  Sequence 

A Complex  Subject  exhibiting  Bias  Relation  will 
get  arranged  among  other  subjects  according  to  the 
subject  forming  its  Phase  1 — that  is,  the  Biased 
Subject.  ji'or  example  , a book  dealing  with  the  sub- 
ject "Psychology  for  teachers"  will  have  "Psychology" 
as  the  (BS)  in  the  Biased  Phase  (Phase  1)  and  "Edu- 
cation" as  the  (BS)  ir.  the  Biasing  Phase  (Phase  2). 
Thus,  this  Complex  Subject  will  get  arranged  among 
the  books  on  Psychology. 

352  Supporting  ?L.easons 

The  reasons  supporting  the  placirg  of  the  book 
among  the  books  on  the  subject  of  the  Biased  Phase  — 
that  is,  Psychology  in  our  example  --  may  be-  the 
f ol lowing: 

1 Subject  of  the  book.-  The  subject  of  the 
book  is  essentially  Psychology;  only  the  exposition 
is  biased  towards  Education.  Therefore,  when  the 
classification  is  based  primarily  on  the  subject  of 
books,  this  book  should  be  placed  among  the  books  on 
O 5sychology. 

sLC 
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2 Help  to  specialist  in  the  subject  of  the 
Biased  Phase.-  The  specialist  in  the  subject  of  the 
Biased  Phase  — Psychology  in  our  example  — while 
browsing  among  the  books  on  Psychology  or  among  the 
Main  Entries  for  them -in  the  Classified  Part  cf  the 
Catalogue,  will  sense  its  exposition  being  biased 
towards  various  other  subjects.  This  can  suggest 
him  new  lines  of  work  — for  example,  getting  the 
exposition  of  his  subject  biased  towards  subjects 
not  yet  covered  in  that  way.  This  is  an  important 
service  to  specialist  in  the  Biased  Phase  that  a 
good  classification  can  give. 

3 Specialist  in  the  subject  of  the  Biasing 
Phase.-  The  Class  Index  Entries  will  help  the 
specialist  in  the  subject  of  the  Biasing  Phase  — 
Education  in  our  example  — to  sense  the  various  sub 
jects  expounded  with  a bias  towards  hie  field  of 
speciali sation. 

353  Opposing  Reasons 

1 Help  to  specialists  in  the  subject  of  Bias 
Phase.-  In  the  discussion  in  the  preceding  section, 
we  considered  only  one  category  of  users  of  the  Com- 
plex Subject  exhibiting  Bias  Relation  --  that  is, 
the  specialist  in  tho  subject  of  the  Biased  Phase. 
7e  could  also  consider  the  helpfulness  to  other 
readers,  in  particular  the  specialists  in  the  sub- 
ject of  the  Biasing  Phase. 

'Vhen  the  exposition  of  the  subject  Psychology 
is  specifically  biased  towards  another  subject  Edu- 
cation, the  resulting  subject  is  intended  to  be  of 
interest  and  use  to  the  specialists  in  the  subject 
Educaxion.  For  a person  with  a particular  subject 
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as  his  field  of  primary  specialisation,  it  is  not 
easy  to  sense  the  various  other  subjects  being  ex- 
pounded with  a bias  cowards  his  field  of  specialisa- 
tion. He  may  have  to  search  quite  extensively  among 
several  other  subjects,  if  he-  is  interested  in  this 
kind  of  inter-disciplinary  work.  There  is  now  an 
increasing  interest  in  such  "inter-disciplinary" 
subjects.  If  the  Complex  Subject  is  placed  among 
the  subjects  going  with  the  (BS)  forming  the  (BS)  of 
the  subject  of  the  Biasing  Phase  — the  subject 
Education  in  our  example  — , there  will  then  be  more 
chances  of  the  specialist  in  the  subject  of  the  Bias- 
ing Phase  — the  intended  user  of  the  Complex  Subject 
meeting  with  such  subjects  when  he  browses  among  the 
books  or  entries  for  them  in  his  primary  field  of 
interest.  He  will  come  to  recognise  the  different 
subjects  that  are  biase-d  towards  his  field,  of  specia- 
lisation. It  may  even  lead  to  his  recognition  of 
other  subjects  that  could  be  biased  towards  his 
field.  1'his  benefit  is  similar  to  the  one  mentioned 
in  See  352  with  respect  to  the  helpfulness  to  the 
specialist  in  the  subject  of  the  Biased  Phase.  It 
would  thus  appear  that  the  arranpraent  of  the  Complex 
Subject  by  the  subject  forming  Phase  2 i s of  com- 
paratively of  greater  helpfulness  to  the  intended 
reader  of  the  Complex  Subject.  ' That  is  to  say,  it 
will  have  more  number  of  readers  there  than  if  it 
were  placed  in  the  subject  of  the  Biased  Phase. 

2 Development  of  Interrelation  between  the 
subjects.-  In  a study  of  the  interaction  between 
two  Compound  Subjects  having  different  Host  Main 
Subjects,  we  may  sense  the  following  stages  of  deve- 
lopment : 


Relation  between  Two  Subjects 


;B353 


1 General  Phase  relation; 

2 Bias  Phase  relation; 

3 Tool  Phase  relation; 

4 Influence  Phase  relation;  and 

5 Fusion  giving  rise  to  a new  Main  Subject. . 

In  this  development , the  establishment  of  the 
link  between  the  two  subjects  may  start  at  any  one 
of  the  stages  1 to  4 , or  simultaneously  at  two  or 
more  stages. 

Consider  the  relation  between  two  Compound  Sub- 
jects fran  Stage  2 onwards  (Bias  Relation  onwards). 

It  is  seen  that  the  subject  forming  the  Biasing  Phase 
ia  progressively  affected  to  an  increasing  degree  at 
the  subsequent  stages.  The  subjects  representing 
the  kinds  of  relation  mentioned  at  Stages  3 and  4 
will  be  placed  with  the  subject  of  Phase  2 occurring 
in  the  Bias  Relation. 

Example . - 

3<SbT  Psychology  biased  to  Education 

TSeS  Psych  clog/  applied  to  Education 

T&gS  Psychology  influencing  Education 

Thus,  t lie  Complex  Subject  resulting  from  the  first 
loose  link  between  the  two  Compound  Subjects  such  a3 
in  the  Bias  Relation  may  get  arranged  in  a position 
removed  fro  i the  subjects  resulting  from  the  later 
stages  in  the  development-  of  the  relation  between 
the  two  subjects.  It  is  generally  considered 
helpful  io  place  a subject  in  a position  among  other 
subjects  according  vo  the  trend  of  the  development 
in  the  former  if  that  in  knovm  Or  can  bo  predicted. 

3 Act and -Act ion -Ac tor  Principle.-  The  dif- 
cussior.  in  the  preceding  section  indicates  that  in 
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a Bias  Relation  and  its  subsequent  development  into 
stronger  relations  between  two  Compound  Subjects, 
it  is  the  Bi£t  ing  Subject  that  is  progressively  affec- 
ted to  an  increasing  extent.  According  to  the 
Actand-Action-Actor  Principle,  the  Complex  Subject 
should  be  placed  v/ith  the  subject  of  the  Biasing  Phase . 

It  would  thus  appear  that  in  a Bias  Phase  Re- 
lation, there  are  several  advantages  in  having  as  the 
subject  of  Phase  1 the  Biasing  Sub  ject  rather  than 
the  Biased  Subject.  This  would  appear  to  satisfy 
the  Laws  of  Library  Science  to  a greater  extent 
than  can  be  achieved  according  to  the  present  practice 
of  having  in  Phase  1 the  Biased  Subject. 

4 TOOL  PHASE  RELATION 
41  definition 

Tool  Phase  Relation  indicates  the  exposition  of 
the  subject  of  the  Phase  1 , with  a subject  of  the 
Phase  2 , as  a tool , 

4?  Sequence  of  Subjects 

The  subject  ir  the  study  of  which  another  sib- 
ject  is  used  as  a tool  forms  Fhase  1.  The  subject 
that  is  used  as  a tool  forms  Phase  2 (3  ). 

43  Kinds  of  Subjects  involving  Tool  Phase  Relation 

Examples  of  Complex  Subject  involving  Tool 
Phase  Relation  are  given  in  Table  2 in  Sec  92- 

44  Annotation 

In  each  of  thi  seven  subjects  mentioned  in 
Table  2,  the  (BS)  of  Phase  1 — that  is,  the  (BS) 
of  the  Applied-to  Subject  — is  the  one  occurring 
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later  in  the  schedule  of  (B3)  in  CC  with  respeot  to 
the  (BS)  of  Phase  2 --  that  is,  the  (3S)  of  the  sub- 
ject which  is  applied. 

5 INFLUENC'D  RELATION 

51  Definition 

An  Influence  Relation  indicates  the  exposition 
of  the  influence  of  or.e  subject  on  another  subject. 

( 2 ) 

52  Seouence  of  the  Subjects 

The  subject  that  is  influenced  is  tacen  as 
Phase  1 . Phase  2 is  called  the  Influencing  Phase  . 


53  Kinds  of  Subjeots  with  Influence  Relation 

Examples  of  Conpiex  Subjects  involving  Influence 
Phase  Relation  are  given  in  Table  .5  in  Sec  93. 

54  Annotation 

1 A subject  going  with  a particular  (BS)  among 
the  subjects  falling  in  the  field  of  Natural  Sciences 
is  generally  influenced  ly  subjects  going  with  a (B3) 
enumerated  later  in  the  schedule  ol‘  (D3l. 

2 A subject  go.ng  with  a particular  (BS)  among 
the  subjects  falling  in  the  fields  cf  Humanities  and 
Social  Sciences  is  influenced  by  the  subjects  going 
with  a (BS)  enumerated  earlier  or  Infer  to  the  (BS) 
in  Phase  1,  in  the  schedule  of  (dS). 

6 OVERALL  PICTURE 

The  chart  given  in  Sec  94  presents  an  overall 
picture  of  the  kinds  of  Phase  Relations  occurring 
in  the  Complex  Subjeots  selected  for  study. 
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(■  1 Annotation 

1 Among  the  subjects  falling  in  the  field  of 
Natural  Sciences  , the  Bias  Phase  Relation  appears  to 
be  relatively  more  predominant. 

2 .Among  the  subjects  falling  in  the  fields  of 
Humanities  and  Social  Sciences,  the  Influence  Phase 
Relation  appears  to  be  relatively  more  predominant. 

5 Between  the  subjects  falling  in  the  field  of 
Humanities  and  Social  Sciences  on  the  one  hand,  and 
those  in  the  field  of  Natural  Sciences  on  the  other, 
the  Influence  Phase  Relation  appeai’3  to  be  relatively 
more  predominant. 

4 The  subjects  going  with  the  Main  Subject 
Medicine  appear  to  be  affected  by  developments  in  the 
subjects  going  with  different  (BS)  ranging  from 

"8  Management"  at  one  end  to  "Y  Sociology1  at  the  other. 

5 The  Ha  in  Subject  Mathematics  and  the  (BS)  in 
v/hich  it  is  Host  Main  Subject  are  usually  "Donor 
Subjects".  That  is,  in  the  Bias  Phase  Relation  such 
a (BS)  occurs  in  Phase  1 and  in  the  Influence  Phase 
Relation,  it  occurs  in  Phase  2. 

7/8  SUBJECTS  HOT  INVOLVING  PHASE  RELATION 

7 FACET  RELATION 

71  Use  of  Matter-Pr operty  Isolate 

Prior  to  the  development  and  extensive  use  of 
the  concept  of  Hatter-Property  Isolate,  the  relation 
between  the  two  subjects  occurring  in  each  of  the 
subjects  in  Croup  2 "Subjects  not  involving  Phase 
Relation"  (See  Sec  125)  would  have  generally  been 
considered  as  a Phase  Relation  of  one  kind  or  other. 

Uith  the  concept  of  Matter-Property  Isolate,  it  has 
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become  possible  to  pinpoint  more  specif ically  the 
kind  of  relation  between  the  tvvc  subjects  involved. 

One  of  the  subjects  nay  be  treated  as  an  isolate. 

Examples  of  such  subjects  are  discussed  in  the  succeed- 
ing sections. 

72  Isolate  Idea  ''Basis’' 

The  Isolate  Idea  "Basis"  is  deemed-  to  be  a 
manifestation  of  the  (PC)  Matter  — that  is,  as  a 
Hatter-Property  Isolate.  The  Isolate  Term  'Basis' 
is  used  to  denote  also  equivalent  ideas  such  as 
"Foundation" , "Principle",  and  "Theory".  Examples 
of  subjects  involving  the  Isolate  "Basis"  is  given  in 
Table  4 in  Bee  95.  An  indication  is  also  given  in 
the  table  a3  to  the  kind  of  Phase  Relation  that  might 
have  been  represented  in  each  of  the  subjects,  had  the 
Hatter-Property  Isolate  "Bias"  not  been  used. 

7 2 1 Annotation 

1 Each  of  the  subject  analyses  in  Col  (c)  in  Table  4 
expresses  tite  specific  subject  of  the  document  men- 
tioned in  Col  (b)  more  co  xtenrively  than  the  corres- 
ponding analysis  given  in  Col  (d)  representing  a 

Phase  Relation. 

2 Some  of  the  subjects  represented  as  a Phase 
Relation  would  be  placed  in  a position  Miere  they 
are  relatively  less  likely  to  oe  looked  for  by  the 
majority  of  the  readers. 

73  Isolate  Idea  "Interpretation" 

The  Isolate  Idea  "Interpretation"  is  deemed  to 
be  a manifestation  of  the  (FC)  Hatter  — that  is, 
co  a Hatter-Property  Isolate.  Subjects  involving 
the  Isolate  Idea  "Interpretation"  are  those  in  which 


BB73 


Heelameghan  and  Gopinath 


one  subject  is  interpreted  — that  is,  its  meaning  i 
expounded  — in  terns  of  or  in  relation  to  another 
subject.  The  interpretat ion  may  not  amount  to  eva- 
luation of  one  subject  from  the  point  of  view  of 
another . 

Examples  of  subjects  involving  the  Isolate 
"Interpretation”  are  given  in  Table  5 in  oec  96.  An 
indication  is  also  given  in  the  table  as  to  the  ,:ir.d 
of  Phase  Relation  or  other  relation  that  night  have 
been  used  to  represent  each  of  the  subjects,  had  the 
Matter-Property  Isolate  "Interpretation"  not  been 
used  . 

731  Annotat ion 

1 By  the  use  of  the  Matter-Property  Isolate 
"Interpretation",  it  lias  been  possible  to  differen- 
tiate a subject  dealing  with  a strictly  critical 
evaluation  of  one  subject  from  the  point  of  view  of 
another,  l'roa  the  one  in  which  one  subject  is  inter- 
preted in  terms  of  another.  This  differentiation 
should  be  of  help  to  the  reader  in  the  choice  of 
documents.  It  is,  of  course,  necessary  to  differ- 
entiate an  "interpretation"  from  an  "evaluation"  by 
a perusal  of  the  document  concerned.  A document 
nay  present  a mixture  of  "interpretation"  and  "Eva- 
luation". Then  the  dominant  kind  of  treatment  is  to 
be  considered.  In  a few  cases,  cross  reference 
entries  may  become  neceseary. 

‘2  In  a majority  of  the  examples,  the  inter- 
pretation of  a subject  is  in  terms  of  a subject  in 
the  field  of  Humanities  — particularly  P.eligion 
and  Philosophy. 
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74  Isolate  Idea  "Ecology" 

741  "Environment  and  "Ecology" 

Consider  the  subjects  of  the  following  documents i 

1 FISCHER  (0  C).  Environmental  pediatrics.  I960. 

2 III  NT  Z (B),  Ed.  Environmental  influences  on 

prenatal  development.  1950. 

"Environment " is  defined  as  the  "assemblage  of 
material  factors  and  conditions  surrounding  the 
living  organian  and  its  component  parts".  There  is 
an  "internal  enviro)iment"  and  an  "external  environ- 
ment". The  totality  of  the  interactions  between 
an  organism  and  its  environment  is  usually  called  the 
"ecology"  of  the  organism.  Here  "environment"  in- 
cludes everything  that  is  not  an  intrinsic  part  of 
the  organism  or  group  under  consideration. 

In  example  1,  the  subject  dealt  with  is  the 
influence  of  and  the  child's  reaction  to,  the  environ- 
mental factors  falling  predominantly  within  the 
field  of  specialisation  of  medical  men,  particularly 
paedi atricians , In  example  2 also,  the  subject  is 
similar,  but  instead  of  the  "Child"  the  organism 
concerned  is  the  "Bjbryo" . Thus,  in  these  two  aib- 
jects,  v/e  recognise  the  idea  of  "ecology"  in  relation 
to  "Child"  and  "Embryo"  respectively.  It  is  suggested 
that  the  idea  of  "ecology"  be  taken  as  a Hatter- 
Property.  Facet  analysis  of  the  two  subjects  will 
now  yield » 

1 Child  Medicine  (BS) ; Ecology 

2 Embryology  (B3) } Ecology  £“  1KP1 J 

The  term  'Ecology'  can  be  replaced,  if  necessary, 
witli  a more  appropriate  and  current  term,  such  as 
'Environmental  factor'  . 
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742  Compound  Basic  Subject 

A Compound  (BS)  may  be  considered  for  each  of 
the  subjects  mentioned  in  Sec  741.  For  example, 

L9L-9C  Environmental  Paediatric  Hedicine 
G9I-9B  Environmental  Embryology 
However,  such  a Compound  (BS)  would  be  appropriate 
if  the  subject  is  the  study  of  the  organism  in  a 
non-normal  environment.  For  instance,  for  a deep 
sea  fish,  the  sea  surface  would  be  a non-normal 
environment.  For  a person  normally  living  on  the 
plains,  high  altitude  condition  such  as  on  a high 
mountain  will  be  a non-normal  environment.  Thus, 
"Environnented  Specials"  stand  for  non-normal  envi- 
ronment . This  does  apply  to  the  two  subjects  men- 
tioned above.  The  facet-analysis  suggested  in 
Sec  741  for  each  of  the  subjects  is  more  expressive 
and  helpful. 

0 OTHER  SU3JECTS 

81  Subjects  involving  "Method" 

Consider  the  subject  "Numerical  Method  of  Reactor 
Analysis".  Here,  "Numerical  Method"  is  a subject 
occurring  as  a Kernel  Idea  denoting  a method  of  ana- 
lysis of  data  on  Reactor  Design.  The  latter  subject 
goes  with  the  Host  Subject  Reactor  Production  Engi- 
neering. Thus,  a "Method"  is  said  to  occur  in  a 
Compound  Subject  when  another  subject  occurs  in  it 
as  a Kernel  Idea  usually  representing  a procedure 
for  doing  some  tiling . 

82  Definition 

The  meaning  of  "Method"  used  in  this  paper  is 
"A  process  or  procedure  for  doing  anything"  , 
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83  Occurrence  in  Subjects 

The  following  ideas  have  been  found  helpful  in 
classifying  subjects  involving  the  Kernel  Idea  "Method" 

1 The  Kernel  Ideas  "Process",  "Procedure",  "Way 
of  Performing"  may  be  taken  to  be  equivalent  to  the 
idea  denoted  by  "Method". 

2 In  a subject 

21  A Kernel  Idea  may  represent  a specific 
Method,  as  in  "Chromatographic  Method  of  Analysis  of 
Amino  Acids"; 

22  The  generic  term  'Method'  nay  occur  as  in 
"Methods  of  Protein  Analysis";  or 

23  The  idea  of  Method  may  not  be  explicitly 
stated  as  in  "Chromatography  of  Amino  Acids"; 

3 A "Method"  is  used  to  do  semething.  This  im- 
plies that  in  a Conpnund  Subject,  a Kernel  Idea 
usually  precedes  the  "Method";  and 

4 The  Kernel  Idea  "Method"  may  occur  as  an  Isolate 
or  as  a Qualifier  in  different  subject  contexts. 

Exam pie a : 

1 Statistical  analysis  of  advertising  expenditure. 

Facet  analyst 3 > 

Economics  (BS),  Advertising  business  /”1P1  _7  5 
Expenditure  C J i Analysis  CnJ, 

Statistical  method. 

2 Graphical  solution  to  lineur  differential 

equations . 

Facet  analysis; 

Differential  equation  (BS) , Linear  ^~1P1 J | 

Solution-Graphical  method. 
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84  Examples 

'"able  6 in  Sec  97  gives  21  exauples  of  subjects 
in  which  a Kernel  Idea  representing  a "Method”  occurs. 

85  Psychosomatic  Medicine:  Relation  between 

Medicine  and  Psychology 

851  Trend 

Consider  the  sub  jects  of  the  following  docu- 
ments: 

1 JONES  (A)  and  FREYBERGER  (’!)  , Ed.  Advances  in 

psychosomatic  medicine.  1Q61. 

2 MANHOLE  (J  K)  (Tr) . Introductory  psychosomatic 

dentistry.  1956. 

3 GBNGERELLI  (J  .»)  and  KIRKER  (j?  J)  , Ed.  Psycho- 

logical variable  in  human  cancer.  195^. 

4 KROGER  (’,/  3),  Psychosomatic  obstetrics,  gyneco- 

logy, and  endocrinology.  1962. 

5 FLAHERTY  (3  E) . Psychophysiologi cal  aspects  of 

space  flight.  1961. 

"Psychosomatic  medicine"  is  defined  as  that 
"aspect  of  medical  science  which  stresses  the  psycho- 
biological  unity  of  the  human  being.  The  close 
interaction  of  mind  and  body  ir.  health  and  disease, 
and  the  role  that  the  nind  plays  in  the  genesis  of 
organic  disease,  form  the  basis  of  psychosomatic 
medicine". 

There  are  now  a large  number  and  variety  of 
subjects  — macro  documents  as  veil  as  micro  docu- 
ments — considered  to  lall  in  the  field  of  Psycho- 
somatic Medicine.  The  trend  of  specialisation  in 
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the  subject  appears  to  be  that  of  taking  a wider 
view  of  the  psycho sor.iatic  aspect  of  medicine  than 
merely  in  the  sense  of  a "psychological  condition" 
producing  saie  organic  disease.  In  other  words, 
"Psychosomatic  medicine"  is  considered  as  a parti- 
cular view  or  approach  to  the  whole  field  of  medi- 
cine, one  in  which  the  psychophy siological  unity  of 
the  human  being  forms  the  basis.  It  nay,  there- 
fore, be  helpful  to  deem  Psychosomatic  Medicine  as 
a Basic  Subject.  Dr  Ranganathan  has  suggested  that 
it  could  be  considered  as  a Fused  Main  Subject  (4  ). 

852  Alternative  Glassification 

It  is  also  possible  to  consider  the  psychosomatic 
aspect  as  an  attribute  — that  is,  as  natter-Property. 
The  following  table  gives  the  five  subjects  mentioned 
in  Sec  851,  facet  analysed  in  two  ways. 


SN 

Facet  Analysis  with 

Psychosomatic 
as  a (BS) 

Medicine 

j "Psychosomatic  factor" 
1 as  Matter-Property 

a 

b 

t c 

1 

Psychosomatic 

(BS) 

medicine 

ilidicine  (33) ; Isycho- 
somatic  factors 
/“IMPiJ7 

2 

Psychosomatic  medicine 

(BS) , Tooth  £ 1P1_7 

Medicine  (BS) , Tooth 
IP \J  i Psycho- 

somatic  factors 
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SN 

Facet  Analys 

is  with 

Psychosomatic  Medicine 
as' a (BS) 

"Psychosomatic  factor' 
as  Matter-Property 

a 

c 

3 Psychosomatic  medicine 
(B3);  Cancer 

4^  Psychosomatic  Female 

medicine  ( J33 ) ; Obste- 
trics /”ii.n>i_7 

42  Psychsonatic  - Female 
medicine  (BS)  , Genito- 
urinary system  Z~ipi_7i 
Disease 

43  Psyciiosonatio-Fc-nale 

medicine  (PS),  Endoc- 
rine system  £~  1 PI 7 

5 Psychosomatic-Space 

medicine  (BS) 


Medicine  (BS) ; Cancer 
fWPIJ  ; Psychoso- 
matic factors  1IIP2_7 

Female  medicine  (BS) ; 
Obstetrics  C'vnj  s 
Psychosomatic  factors 

fnmj 

Female  medicine  (BS) , 
Genito-urinary  sys- 
tem ^“1P1 J ; Disease 
£ 1MP1 J 1 Psycho- 
somatic factors  £ 1]  rp2 7 

Female,  medicine  (BS)  , 
Endocrine  system 

Psychosomatic 
factors  £ UiPlJ7 

Space  medicine  (BS ) ; 
Psychosomatic  factors 


The  facet  ntialysis  given  in  Col  (b)  arranges  all 
the  documents  involving  the  concept  of  "Psycliosomatic 
medicine"  together,  whereas  the  facet  analysis  given 
in  Col  (c)  places  the  documents  involving  the  concept 
"Psychosomatic"  medicine  with  tne  respective  Host 


Relation  between  Two  Subjects 


BB86 


Subjects.  The  relative  helpfulness  of  the  two 
arrangements  to  the  specialists  and  the  trend  of 
specialisation  in  Psycho  somatic  Medicine  should  be 
examined  in  arriving  at  a decision  to  adopt  one  or 
the  other  method  of  classifying  such  subjects. 

86  Isolate  Idea  "Evaluation" 

The  concept  of  "Evaluation  of  a subject  from  the 
point  of  view  of  another  subject"  has  already  been 
recognised  and  provided  for  in  CC.  The  isolate  idea 
"Evaluation"  is  deemed  to  be  a manifestation  of  the 
fundamental  category  "Energy".  The  subject,  the 
angle  from  which  another  subject  is  viewed,  i s deemed 
to  be  a Manifestation  of  the  Fundamental  Category 
Personality  and  assigned  to  Round  2.  But  with  the 
concept  of  "Property  Isolate",  the  point  of  view 
from  which  a subject  is  evaluated  may  be  deemed  to  be 
a manifestation  of  the  fundamental  category  Hatter- 
Property.  The  following  table  gives  examples  of 
subjects  facet  analysed  in  both  the  ways. 


3N  . 

Bocument 

Facet  Analysi  si 

Facet  Analysis  2 

Reference 

(Personality ) 

(Property) 

a 

b 

o ! 

i a 

1 MEYERHOFF  (H)  Literature  (133) , Literature  (BS) 
Time  in  lifce-  English  £~1P1__7:  English 

rature.  1953*  Evaluation  /fli £7,  (Concept  of) 

Concept  of  Time  Time  / 1 1IP  1 _J7  : 
<f2P1_7  Evalu  at  ion 

Z~ie_7 
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SN 

Bo  cuiaent 
Reference 

Facet  Analysis  1 
(Personality ) 

...  ....  J 

[ Facet  Analysis  1 

■ (Property) 

a 

b 

° 

l ...  d .... 

2 

DE  { S K) . 

Literature  (13) , 

Literature  (BS) , 

Sanskrit 

English  1 PI 7 > 

Sanskrit  ^IPI^, 

poetics  ae 

Poetry  /”iP2 __/  : 

Poetry  1P2_7  5 

a study  of 

Evaluation  ^f*1E 

(Concept  of)  aes- 

aesthetic. 

Concept  of  aesthe- 

thetics IMP  1 _J7 : 

1963. 

tics  f~2P1_7 

Evaluation  /”"1E_7 

3 

KI  LUNGER 

Literature  (BS) , 

Literature  (BS) , 

(J) .Fail- 

English Z“1P1_7; 

English  1P1 J7; 

ure  of 

Evaluation  /~1Ej7,  (Concept  of)  Theo- 

theology 

Concept  of  theo- 

logy /"111P1 J : 

in  modern 
literature . 
1965. 

logy  C^J 

Evaluation  £~  1 E_7 

4 

HOVSE  (EI,1). 

Literature  (3S), 

Literature  (BS) 

Spiritual 

Engl  nil  /“IPIJ7. 

English  1P1_/ 

values  in 

Shake spear e 

Shakespeare  ^Tp27; 

Shake  s~ 

£"  1 P2J7 : Evalua- 

Spiritual Value 

peare.196‘5. 

tion  E__7 j Spiri- 

/~1!!P1_7n Evalua- 

tual Value 

tion  rvsj 

According  to  the  facet  analysis  given  in  Col  (c)  , 
we  evaluation  of  a particular  subject  from  different 
angles  will  be  brought  together,  whereas  in  the 
facet  analysis  given  in  Col  (e),  they  will  be  scat- 
tered according  to  the  concept  taken  as  the  attri- 
bute or  property  of  the  subject . The  relative  help- 
fulness of  tnese  two  sequences  is  to  be  examined. 
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able  i . Bias  Phase  Relation.  (&b)  : Example 
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ENERGY  ISOLATE  AND  PROPERTY  ISOLATE*  PROBLEMS  IN 
DIFFERENTIATION. 


A NEELAMEOHAN , Professor,  Documentation  Research  and 
Training  Centre,  Bangalore  3.  


The  problems  in  deeming  an  action- 
associated  isolate  idea  as  an  Energy  Iso- 
late and  in  differentiating  a Matter 
Property  Isolate  fran  an  Energy  Isolate  in 
some  cases  are  mentioned.  If  the  mani- 
festation of  an  action-associated  isolate 
idea  is  considered  in  the  total  eubjeet- 
context  in  which  it  occurs,  there  is  a 
possibility  of  each  and  every  one  of  such 
isolates  being  deemed  a Property  Isolate. 
Such  a procedure  is  unhelpful,  An  approach 
to  a solution  of  the  problems  on  the  basis 
of  a consideration  of  the  definition  of 
"Property"  and  the  way  in  which  Property 
Isolates  are  generated  in  the  design  of  a 
scheme  for  classification  of  the  subjects 
going  with  a particular  Basic  Subjoct, 
is  discussed. 


Abbreviations  Usedi 

(BS)  = Basic  Subject  (FC)  = Fundamental  Category 

Noto The  discussions  in  this  paper  are 
essentially  based  on  S R Ranganathan ' a Theory  of 
Library  Classification  and  the  Colon  Classi- 
fication. 


1 POSTULATE  OF  FUNDAMENTAL  CATEGORIES 

The  Postulate  of  Fundamental  Categories  states 
that  "There  are  five  and  only  five  Fundamental  Cate- 
gories — namely,  Personality,  Matter,  Space,  and 
Tine  (i>).  Each  isolate  idea  is  deemed  to  be  a roani- 
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festation  of  one  and  only  one  of  the  five  (PC).  The 
denotation  of  on  isolate  idea  is  to  be  considered  in 
the  subject-context  in  which  it  occurs.  The  deter- 
mination of  the  manifestation  of  an  isolate  is  helped 
by  using  the  'Neti-Neti  Principle'  (Not-Thi3,  Not- 
This  Principle). 

2 ENERGY  ISOLATE 

Usually,  an  isolate  idea  denoting  "action  qua 
action"  would  be  deemed  a manifestation  of  the  (PC) 
Energy.  Till  about  1967 » however,  schedules  of 
Energy  Isolates  in  CC  contained  not  only  isolates 
denoting  "action  qua  action",  but  also  isolates  denot- 
ing other  kinds  of  ideas.  This  topic  has  been  dealt 
with  in  another  paper  (2). 

3 PROPERTY  ISOLATE 

With  the  formulation  of  the  concept  of  Property 
Isolate  and  deeming  such  an  isolate  as  a manifestation 
of  the  (FC)  Matter  (6),  it  was  realised  that  some  of 
the  isolates  earlier  enumerated  in  the  schedules  of 
Energy  Isolates  in  CC  could  be  deemed  as  manifestation 
of  the  (FC)  Matter  (Property).  1 

ft 

4 PROBLM 

41  Action-Associated  Isolate 

The  re-dosignation  of  some  of  the  isolates  er.u- 
t meratod  in  the  schedules  of  Energy  Isolates  as  Pro- 

perty Isolates,  raises  problems  in  determining  whether 
an  isolate  idea  associated  with  an  action  is  to  be 
deemed  a manifestation  of  Energy  or  of  Matter  (Pro- 
perty) . 
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BC42  Neelameghan 
42  Example  s 

Consider  the  subjects  mentioned  in  Col  (b)  and 
the  corresponding  Isolate  Ideas  mentioned  in  Col  (d) 
of  the  following  teble: 


421  Table  1 . Kernel  Ideas  associated  with  action 


SN 

Subject 

(BS) 

Isolate 

Idea 

a 

b 

c 

d 

CROUP  A 

1 

Circulation  of  bookB  in 
a college  library. 

library 

Science 

Circulation 

2 

Physiology  of  human  lego 

Medicine 

Physiology 

3 

Christian  religious 
practi ces 

Religion 

Practice 

4 

Delegation  of  authority 
by  top  management 

Management 

Science 

Delegation 

5 

Functions  of  the  Presi- 
dent of  India 

History 

Function 

6 

llaming-ceremony  among 
certain  Polynesian  com- 
munities 

Sociology 

Homing- 

ceremony 

GROUT  H 

1 

Measuring  the  velocity 
of  light 

Physics 

Measuring 

2 

Analysis  of  amino-acids 
in  insulin 

Chemistry 

Analysis 

3 

Treatment  of  the  diseases 
of  human  heart 

Medicine 

Treatment 

4 

Determination  of  the  IQ 
of  primary  school  children 

Psychology 

Deter- 

mination 

5 

Election  of  the  President 
of  India 

History 

Election 

6 

Controlling  alcoholism 
among  middle  class  fsc.ily 

Sociology 

Control 

O 

ERIC 
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Each  of  the  isolates  mentioned  in  Col  (d)  of 
Table  1 suggests  some  kind  of  action;  at  any  rate,  it 
has  the  flavour  of  an  action.  It  is  in  deciding 
whether  each  of  these  isolates  should  be  deemed  as 
manifestation  of  Energy  or  of  Matter  (Property)  that 
, difficulty  arises.  No  such  difficulty  arises  in  res- 

pect of  the  ideas  mentioned  in  Col  (d)  in  Group  B. 

Each  of  them  obviously  denotes  an  "action  qua  action". 
On  the  ether  hand,  each  of  the  isolates  mentioned  in 
Col  (d)  in  Group  A do  not  appear  to  denote  an  "action 
qua  action"  with  equal  certitude. 

5 APPROACH  TO  A SOLUTION 

51  Earlier  Suggestion 

It  was  earlier  suggested  (3)  that  we  may  consider 
Property  Isolates  as  falling  into  two  broad  categories: 

1 Isolate  Idea  denoting  a "static"  attribute  of 
an  entity  or  system.  For  example,  "Structure", 
"Colour",  and  "Volume";  and 

2 Isolate  Idea  denoting  a "dynemic"  attributo  — 
that  is,  an  action-associated  attribute  denoting  some 
characteristic  function  — general  or  specific  — or 
a behaviour  of  an  entity  or  a system.  For  example, 
"Function",  "Physiology" , and  "Practice". 

52  Application  of  Criteria 

' On  the  basis  of  the  criteria  mentioned  in  Sec  31 , 

it  is  not  difficult  to  recognise  that  each  of  the 
isolate  ideas  mentioned  in  Col  (d)  in  the  subjects 
in  Group  A in  Table  1 denotes  a function  — general 
or  spocific  --  or  a characteristic  behaviour,  of 
one  or  the  other  of  the  ideas  denoted  by  a component 
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•of  the  corresponding  subject  mentioned  in  Gol  (b). 

« 

For  example,  the  idea  denoted  by  "Circulation"  can  be 
considered  as  one  of  the  functions  of  a library  or 
library  ^ste®.  The  idea  denoted  by  "Physiology" 
denotes  a characteristic  behaviour  or  mode  of  func- 
tioning of  the  "human  leg" . The  application  of  the 
criteria  may  not,  however,  give  an  unequivocal  decision 
in  regard  to  the  isolates  mentioned  in  Col  (d)  in  the 
subjects  in  Croup  B in  Table  1.  For  instance,  the 
idea  denoted  by  "Measuring"  cannot  conveniently  be 
taken  to  denote  a function  — general  or  specific  — 
or  a characteristic  behaviour,  of  an  idea  denoted  by 
any  of  the  component  isolates  of  the  corresponding 
subject  "Measuring  the  velocity  of  light"  mentioned 
in  Col  (b) . Similarly,  the  idea  denoted  by  "Treat- 
ment" cannot  conveniently  be  taken  to  denote  a func- 
tion — general  or  specific  — or  a characteristic 
behaviour,  of  an  idea  denoted  by  any  of  tho  component 
isolates  of  tho  corresponding  subject  "Treatment  of 
tho  diseases  of  human  heart".  On  this  basis,  one  may 
conclude  that  such  an  actlon-assooiated  isolate  may 
be  deemed  a manifestation  of  the  (FO)  Energy,  if  it 
is  not  to  be  deemed  in  tho  context  to  be  a mani- 
festation of  Time,  or  Space,  or  Matter  (Material), 
or  Personality • 

52  Total  Subject-Context 

Hov;ever,  instead  of  considering  an  isolate  idea 
(mentioned  in  col  (d)  in  subjects  of  Group  B in 
Table  1 in  relation  to  the  idea  denoted  by  any  one 
of  the  component  isolates  In  the  compound  subject 
concerned,  we  may  consider  it  in  relation  to  the 
total  subject-context  involved.  For  example,  let  us 
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consider  the  idea  denoted  by  the  isolate  "Treatment" 
in  relation  to  the  totality  of  the  ideas  going  with 
the  subject  "Medicine".  In  that  case,  one  may  con- 
sider "Treatment"  (of  disease)  as  denoting  one  of  the 
"functions"  in  the  practice  of  Medicine.  Similarly, 
"Determination"  (of  IQ)  as  denoting  one  of  the  func- 
tions in  the  practice  of  "Psychology".  Thus,  each  of 
these  isolate  ideas  deemed  to  denote  a "function" 
could  be  taken  to  be  an  attribute  in  the  respective 
subject-contexts.  This  leads  to  such  an  isolate  being 
deemed  as  a manifestation  of  Matter  (Property).  Thus 
we  have  a problem  in  getting  an  unequivocal  decision 
by  applying  tho  criteria  mentioned  in  Sec  51 . For,  it 
appears  that  the  decisions  can  be  different  depending 
upon  whether  we  consider  the  isolate  in  relation  to 
the  total  subject-context  or  only  in  relation  to  one 
or  other  of  the  isolate  components  of  the  subject. 

When  considered  in  the  total  subject-context,  we  have 
another  problem.  If  each  and  every  action-associated 
isolate  idea  is  considered  in  relation  to  the  total 
subject-context,  it  could  lead  at  least  in  theory,  to 
deeming  every  such  action-associated  idea  as  a Property 
Isolate  in  tho  respective  subject- context  concerned. 

The  result  may  be  a classification  model  according  to 
which  a subject  would  ocnsist  of  a (BS)  and  isolates 
deemed  to  be  manifestation  of  one  of  four  (FO)  only  — 
P,  M,  3,  and  Tl  We  cannot  now  docido  whether  this 
model  will  bo  mo re,  or  at  least,  equally  helpful  as 
the  current  model  using  the  concept  of  five  (FC), 

P,  M,  E,  S,  ar.d  T.  The  differentiation  between  a 
Property  Isoluto  and  an  Energy  Isolate  is  further 
discussed  in  the  succeeding  sections. 
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6 PROPERTY.  ISOLATES  IN  A SUBJECT 

. A solution  to  the  problem  mentioned  in  Sec  53  may 
he  .worked  out  by  taking  into  account  the  implications 
of  the  definition  of  "Property"  and  the  manner  in  which 
Property  Isolates  are  generated  in  the  process  of 
designing  and  developing  the  schedules  of  a soheme  for 
classification  of.  cubjeots  going  with  a particular  (BS) 

61  Definition  of  "Property" 

A Property  is  an  attribute  common  to  all  members 
of  a class  of  entities  (Vfebs+or) . Thus,  a property 
can  be  thought  of  only  in  terms  of  or  in  relation  to 
an  entity.- 

62  Selection  of  Property  Isolates 

The  usual. steps  in  the  practical  methodology  to 
select  the  isolates  to  form  the  different  schedules  of 
a scheme  for  classification  are  as  follows 

1 Collection  and  listing  of  Kernel  Ideas  likely 
to  occur  in  the  compound  subjects  going  with  the  parti- 
cular (BS)  under  cor sider p.t ion. 

Annotation.-  The  methodology  for  the  selection 
of  the  Kernel  Ideas  on  the  basis  of  scanning  of  macro 
and  micro  documents  and  the  listing  of  these  Kernel 
Ideas  cn  standard  5"  x 5"  slips  together  with  the  - 
definition,  indicating  whethor  it  is  an  isolate  or  a 
qualifier}  indication  of  the  (PC)  of  which  the  iso- 
late nay  bo  deemed  to  be  a manifestation,  etc  have 
been  described  earlier  (1,4). 

2 Sorting  out  the  Isolates  frees  the  Qualifiers. 

Annotation.-  In  the  succeeding  steps,  we  shall 
deal  with  the  further  sorting  among  the  isolates  only. 
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Those  steps  alono  are  relevant  to  the  discussion  in 
this  paper. 

5  Sorting  out  isolates  deemed  to  be  a mani- 
festation of  the  (FC)  Time. 

4 Sorting  out  isolates  deemed  to  be  a mani- 
festation of  (FC)  Space. 

5 Sorting  out  isolates  deemed  to  be  a mani- 
festation of  the  (FC)  Personality. 

6 Sorting  out  the  isolates  denoting  an  attribute 
of  sane  or  all  of  the  Personality  Isolates  sorted  out 
in  Step  5 • 

Annotation.-  An  isolate  of  thi3  kind  may  denote 
a static  attribute,  such  as  '‘structure"  and  "colour", 
or  a dynamic  attribute,  such  as  "function",  "growth", 
and  "physiology".  Each  of  these  isolates  would  be 
deemed  to  be  a manifestation  of  the  (FC)  Matter  — 
that  is,' Matter  (Property). 

7 Sorting  out  isolates  denoting  Matter  qua 
Matter.  These  would  be  deemed  to  be  a manifestation 
of  (FC)  Matter  — that  is,  Matter  (Material). 

8 Sorting  out  isolates  denoting  an  attribute  of 


sane  or  all  of  the  Matter  -Material  is  ole  ted 

out  in  Step  7 • 

Annotat ion. - An  isolate  of  this  kin  y denote 
a static  attribute,  such  as  "weight"  and  r ;titu- 
tion",  or  a dynamic  attribute,  such  as  "e  at  ion" 

and  "decay".  Each  of  these  isolates  woe 
deemed  to  be  a manifestation  of  the  (FC)  r -- 

that  is,  Matter  (Property). 

9  Sorting  out  isolates  denoting  an  iioate 
of  some  or  all  of  the  Matter-Property  is  sorted 
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out  in  Steps  6 and  8. 

Annotation.-  If  "colour"  is  a Proporty  Isolate 
derived  at  Step  6,  then  "intensity"  may  be  an  attribute 
of  "colour".  These  isolates  denoting  attributes  will 
a?.s‘o  be  deemed  to  be  a manifestation  of  the  (FC)  Matter 
— that  is,  Matter  (Property). 

10  Fran  the  residual  isolates,  sorting  out  iso- 
lates v/hich  cannot  be  deemed  as  manifestation  of 
either  of  the  (PC)  Personality  or  Matter  (Material) 

or  of  Space  or  of  Time  and  also  cannot  be  deemed  as  an 
attribute  of  any  one  of  these  isolate  ideas.  Each  of 
such  isolates  would  be  deemed  to  be  a manifestation 
of  the  (FC)  Energy. 

11  The  residual  isolates,  if  any,  will  be  attri- 
butes of  some  or  all  of  the  Energy  Isolates  sorted 
out  in  Step  10. 

Annotation. - If  "treatment"  is  an  Energy  Iso- 
late, derived  at  Step  10,  then  "effectiveness"  may  be 
deemed  an  attribute  of  "treatment". 

63  Differentiation 

From  the  series  of  steps  for  the  construction  of 
the  different  schedules  for  the  scheme  for  classi- 
fication of  subjects  going  with  a -particular  (BS) 
enumerated  above,  it  can  be  seen  that  a Property  Iso- 
late can  only  be  an  attribute  possessed  or  exhibited 
by  some  or  all  of  the  other  species  of  isolates  — 
Personality,  Matter  (Material),  Matter  (Property), 
and  Energy  Isolates  — occurring  in  the  compound 
subjects  going  with  the  (BS)  under  consideration. 

In  other  words,  the  idea  of  Property  can  be  thought 
of  only  in  relation  to  another  isolate  idea  or  some- 
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times  in  relation  to  the  (BS) , when  no  particular  iso- 
late is  mentioned  but  the  account  of  the  (BS)  is 
general  and  c cnprehensive . This  gives  us  the  idea 
that  in  examining  whether  an  action-associated  isolate 
idea  occurring  in  a specific  subject  going  with  a 
particular  (BS)  is  a Property  Isolate,  we  should  con- 
sider whether  it  is  an  attribute  of  one  or  the  other 
of  the  isolate  ideas  included  in  the  schedule  of  iso- 
lates, of  tho  scheme  for  classification  of  the  com- 
pound subjects  going  with  the  (BS)  under  consideration. 
If  it  is  not  an  attribute  of  any  of  the  isolates  in- 
cluded in  these  schedules,  then  it  can  be  deemed  to  be 
only  as  an  Energy  Isolate.  An  unequivocal  decision 
can  be  arrived  at  and  the  eventuality  of  having  no 
Energy  Isolates  at  all  ( See  Sec  53)  will  not  arise. 

It  is  not,  therefore,  helpful  to  consider  the  mani- 
festation of  an  action-associated  isolate  idea  in  the 
total  subject-context  in  v/hich  it  occurs. 

64  Review  of  Examples 

Let  us  reexamine  the  manifestation  of  some  of 
the  isolate  ideas  enumerated  in  Col  (a)  in  the  sub- 
jects in  Group  B in  Table  1 in  Sec  421 , in  the  light 
of  the  discussions  in  Sec  61  to  63. 

64I  Isolate:  "Measuring11 

The  compound  subject  "Measuring  the  velocity  of 
light"  goes  with  the  (BS)  Radiation  Physics.  Consider 
the  idea  denoted  by  "Measuring"  in  relation  to  the 
isolates  occurring  in  the  CC  schedules  for  the  com- 
pound subjects  going  with  the  (BS)  Radiation  Physics. 
"Measuring"  cannot  be  deemed  to  be  an  attribute  of 
the  idea  denoted  by  the  isolate  "Light"  — a typical 
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isolate  idea  in  the  schedule  of  Personality  Isolates 
for  Radiation  Physics.  It  cannot  also  he  deemed  to 
be  an  attribute  of  the  idea  denoted  by  "Velocity"  — 
a typical  isolate  idea  in  the  schedule  of  Matter  (Pro- 
perty) isolates  for  the  compound  subjects  going  with 
the  (BS)  Radiation  Physics.  The  isolate  idea  deno- 
ted by  "Measuring"  can  be  similarly  considered  in 
relation  to  each  of  the  isolates  enumerated  in  the 
schedules  of  Personality  Isolates  and  of  Matter  (Pro- 
perty) Isolates  given  in  CO  for  a compound  subject 
going  vdth  the  (BS)  Radiation  Physics.  The  result 
leads  to  the  conclusion  that  "Measuring"  is  an  Energy 
Isolate. 

642  Isolate : "Analysis" 

The  subject  "Analysis  of  the  protein  content  of 
insulin"  is  deemed  to  go  with  the  (BS)  Chemistry. 
Consider  the  idea  denoted  by  "Analysis"  in  relation 
to  the  isolates  occurring  in  the  CC  schedules  for  the 
compound  subjects  going  vdth  the  (BS)  Chemistry. 
"Analysis"  cannot  be  deemed  to  be  an  attribute  of  the 
idea  denoted  by  the  isolate  "Protein"  — a typical 
isolate-  idea  in  the  schedule  of  Matter  (Material) 
isolates  for  the  compound  subjects  going  with  the 
(BS)  Chemistry.  It  cannot  also  be  deemed  to  be  an 
attribute  of  the  idea  denoted  by  the  isolate  "Insulin" 
a typical  isolate  idea  in  the  schedule  of  Personality 
isolates  for  the  compound  subjects  going  vdth  the 
(BS)  Chemistry.  Again,  it  cannot  also  be  deemed  as 
an  attribute  of  the  idea  denoted  by  the  isolate 
"content"  — a possible  typical  isolate  idea  in  the 
scheduleibr  Matter  (Property)  for  the  compound  sub- 
jects going  with  the  (BS)  Chemistry.  The  isolate' 
idea  denoted  by  "Analysis"  can  be  similarly  considered 
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in  relation  to  each  of  the  isolates  enumerated  in  the 
schedule  of  Personality  isolates,  Matter  (Material) 
isolates  and  Matter  (Property)  isolates  in  CC  for  the 
compound  subjects  going  with  the  (BS)  Ohomistry.  The 
result  leads  to  the  conclusion  that  "Analysis"  is  an 
Energy  isolate. 

643  Isolate:  "Treatment" 

The  subject  "Treatment  of  the  diseases  of  human 
heart"  is  deemed  to  go  with  the  (BS)  Medicine.  Con- 
sider the  idea  denoted  by  "Treatment"  in  relation  to 
the  isolates  occurring  in  the  CC  schedules  of  the 
compound  subjects  going  with  the  (BS)  Medicine. 
"Treatment"  cannot  be  deemed  to  be  an  attribute  of  the 
idea  denoted  by  the  isolate  "Heart"  — a typical,  iso- 
late in  the  schedule  of  Personality  isolates  for  the 
compound  subjects  going  with  the  (BS)  Medicine.  It 
cannot  also  bo  deemed  to  be  an  attribute  of  the  idea 
denoted  by  "Disease"  — a typical  isolate  from  the 
schedule  of  Matter  (Property)  isolates  for  the  compound 
subjects  going  with  the  (BS)  Medicine.  The  isolate 
idea  denoted  by  "Treatment"  can  be  similarly  considered 
in  relation  to  each  of  the  isolates  enumerated  in  the 
schedules  of  Personality  Isolates  and  of  Matter  (Pro- 
perty) isolates  in  CC  for  the  compound  subjects  going 
with  the  (BS)  Medicine.  The  result  leads  to  the 
conclusion  that  "Treatment"  is  an  Energy  Isolate. 

Following  a similar  line  of  argument , it  can  be 
shown  that  the  other  isolates  "Determination", 
"Election",  and  "Control"  mentioned  in  Col  (d)  of  the 
subjects  in  Croup  B in  Table  1 in  Sec  421  are  also 
Energy  Isolates  in  the  respective  schedules  for  the 
compound  subjects  going  with  the  (BS)  Psychology, 
History,  and  Sociology. 
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7 KERNEL  IDEAS  FOLLOWING  ENERGY  ISOLATE 

71  Attributes  of  Energy  Isolate 

We  may  now  consider  examples  of  Kernel  Ideas 
likely  to  follow  an  Energy  Isolate  and  how  they  may  .be 
treated  in  the  facet  analysis  of  the  subject  in  which 
they  occur.  It  will  be  helpful  at  this  stage  to 
recall  to  mind  some  of  the  postulated  attributes  of 
Energy  Isolate.  These  are:  - 

1 An  Energy  Isolate  may  end  one  Round  and  start 
another  — that  is,  recurrence  of  Personality  and  Mat- 
ter Isolates; -and 

2 The  concept  of  Level  is  not  applicable  to  an 
Energy  Isolate. 

72  Examples 

• 721  Example  1 

Consider  the  subject 

"Intermittent  treatment  of  diseases  of  human  heart" 
The  Kernel  Ideas  ares 

Medicine.  Heart.  Disease.  Treatment.  Inter- 
mittent. 

1 By  Facet  Analysis,  using  the  criteria  regard- 
ing Energy  Isolate  discussed  in  Sec  6 and  its  sub- 
divisions, the  first  four  Kernel  Ideas  may  be  labelled 
as  follows: 

Medicine  (BS) . Heart  /~1P1_7.  Disease 
Treatment 

The  idea  denoted  by  "Intermittent"  is  associated  with 
the  idea  of  the  manner  in  which  the  treatment  is 
applied.  Therefore,  this  hidden  idea  or  ellipsis 
"Application"  should  be  explicitly  brought  out  as  a 
Kernel  Idea.  Thus,  the  subject  mentioned  at  the 
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beginning  of  this  Section  will  have  the  following 
Kernel  Ideas  arranged  according  to  the  appropriate 
Principles  f or  Holpful  Sequence. 

Medicine  (BS)  . Heart  ^“IPlJP.  Disease  /“1MP1_7 

Treatment  /~1E_7*  Application.  Intermittent. 

Here,  "Application"  is  an  expression  or  an  evidence  of 
the  "Treatment",  Hence,  in  relation  to  "Treatment" 
with  which  it  is  most  closely  associated  in  the  subject 
under  consideration,  "Application"  would  be  deemed  to 
be  an  attribute  of  "Treatment".  Hence,  it  would  be 
deemed  to  be  a manifestation  of  the  (PC)  Matter  — that 
is,  it  will  be  a Matter-Property  Isolate. 

Next,  "Intermittent"  denotes  the  manner  of  appli- 
cation — specifically  the  "frequency"  in  the  present 
case.  Therefore,  "Intermittent"  will  be  deemed  to  be 
a Qualifier  to  "Application".  The  components  of  the 
subject  can  now  be  arranged  and  labelled  as  follows* 

Medicine  (BS) , Heart  /"*1P1_7;  Disease  : 

Treatment  1 E_7 ; Application-Intermittent  /~2MP1_7 

2 Another  v/ay  of  facet  analysing  the  subject 
may  be  as  follows: 

Medicine  (BS)  , Heart  /~1P1_7.  Disease  /~1MP1  J : 

Treatment  /~1E J\  Intermittent  /f~2MPl_7 

Here,  "Application"  has  been  dropped  as  if  it  wore  a 
puff;  and  "Intermittent"  is  deemed  to  bo  a Matter- 
Property  isolate.  "Intermittent"  can,  of  course, 
occur  as  an  attribute  of  the  Energy  isolate  "Treat- 
ment".- A preferable  term  would  then  be  "Inter- 
mittancy" . But  this  facet-analysis  would  more  ap- 
propriately represent  a subject  such  as: 
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."Intennittancy  in  the  treatment  of  heart  disease". 

In  the  subject  under  consideration,  " Intermittent"  • 
is  a Qualifier  to  "Treatment".  But  the  direct  attach- 
ment of  a Qualifier  to  an  Energy  isolate  is  not  yet 
admitted.  - 

722  Example  2 

Consider  the  subject: 

"Streptomycin  treatment  of  tuberculosis  of  the 
lungs  at  dosage  levels  of  once  in  three  days  for  one 
month". 

The  Kernel  Ideas  ares 

Streptomycin.  Treatment.  Tuberculosis.  lungs. 

Once  in  three  days.  One  month.  Medicine. 

1 Facet  analysis  would  give: 

Medicine  (BS),  Lung/“1P1_7;  Tuberculosis  /"IMPI^/: 
Treatment  /"  1 E__7;  Application-Streptomycin- 
Once  in  three  days-One  month  /~2MP1_7. 

Here,  the  Kernel  Ideas  "Streptomycin"  (the  drug 
given}  "Once  in  3 days"  (the  dosage),  and  "one  month" 

(the  period  of  treatment),  each  denotes  a manner  of 
application  of  the  treatment.  Each  of  them  is,  there- 
fore, a Qualifier  to  "Application". 

'?.  A second  way  of  facet  analysing  the  subject  may 
be  as  follows: 

Medicine  (BS) ; Lung  /~1P1  J\  Tuberculosis  /”1MP1_7*. 
Treatment  Streptomycin  /~2P1  J/i  Appli- 

cation /~2E J\  Once  in  3 days  /"3MP1  J\  One 
month  /~3MP2_7. 

Here,  all  the  Kernel  Ideas  are  represented  and  they 
may  be  said  to  be  arranged  in  a helpful  sequence  also. 
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However,  the  Kernel  Ideas  "Once  in  3 days"  and  "One 
month"  denote  the  "mode  of  application  of  the  treat- 
ment" in  the  subject  under  consideration.  In  other 
words,  they  should  preferably  be  treated  aa  Qualifiers 
to  the  isolate  "Application".  But  the  latter  isolate 
is  deemed  to  be  a manifestation  of  Energy.  The 
direct  attachment  of  a Qualifier  to  an  Energy  Isolate 
is  still  under  consideration.  The  facet  analysis 
given  above  would  perhaps  more  appropriately  repre- 
sent a subject  such  ae  the  following: 

Consideration  of  once-in-throe  day-freque-ncy 

for  one  month,  in  the  streptomycin  treatment 

of  tuberculosis  of  lungs. 

3 A third  way  of  facet  analysing  the  subject 
may  be  as  follows: 

Medicine  (BS) ,'  Bung  ^1P1  J\  Tuberculosis  /"1JIP1  JJ\ 
Treatment  /“I  Streptomycin  /’’’1P2 J\  Once  in 
three  days  2MP 1 One  month  2lin?2ry 

The  difference  between  the  facet-analysis  in  2 
and  3 is  that  in  3 the  Kernel  Idea  "Application"  is 
omitted.  Here  again,  the  argument  is  that-  the  Kernel 
Ideas  "Once  in  3 days"  and  "One  month"  denote  the 
manner  of  application  of  treatment.  Therefore,  each 
should  preferably  be  deemed  to  be  a Qualifier  and.  not 
a Property . qua  Property  Isolate. 

4 A fourth  way  of  facet-analysing  the  subject 
may  be  as  follows: 

Medicine  (BS) , Lung  ^~1P1_7>  Tuberculosis  /~1MPlJ7: 
Treatment  z71e_7*  Streptomycin  C 2IiK1_/ : Once  in 
3 days  (/~2MP2_7;  One  month  /"2ITP3 _7- 

The  difference  between  the  facet  analysis  in  3 
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and  4 is  that  in  4 "Streptomycin"  to  he  a manifes- 
tation of  Matter-Material,  whereas  in  3,  it  is  deemed 
to  be  a manifestation  of  Personality.  The  rest  of 
the  arguments  given  under  3 holds  good  here  also. 

723  Example  3 

Consider  the  subject 

"Exercise  of  control  by  top  management  through 
organisational  structuring". 

The  Kernel  Ideas  ares 

Control.  Top  Management.  Organisational  Struc- 
turing. Management  science. 

'Exercise'  is  considered  to  be  a puff  and  therefore 
dropped  in  selecting  the  Kernel  Ideas. 

1 Facet  analysis  would  give 

Management  science  (BS)  , .Top  management  ^f”1  PI  J\  Con 
trol -Organisational  structuring  ^flMPI J . 

Here,  "Control"  denotes  a function  of  "Top  management". 
Therefore,  it  is  a Property  Isolate.  "Organisational 
structuring"  denotes  a method  of  exercising  control. 
Therefore,  it  is  a Qualifier  to  the  Property  Isolate 
"Control" . 

2 Another  way  of  facet  analysing  the  subject  may 
bo  as  follows: 

Management  science  (BS) , Top  management  ^ 1 Pi  J\ 
Control  /~1MP1_7;  Organisational  structuring  /~1MP2_7. 

Here,  "Organisational  structuring"  is  taken  to  be'  a 
Property  Isolate  and  not  as  a Qualifier  of  "Control". 
The  subject  representation  according  to  this  facet 
analysis  nay  also  be  taken  to  denote 

"Organisational  structuring  of  the  control." 

This  subject  will  not  be  fully  coextensive  with  the 
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subject  under  consideration. 

724  Example  4 

Consider  the  subject 

"legislative  measures  for  the  control  of  alco- 
holism among  juveniles". 

'The  Kernel  Ideas  are : ' 

Legislative  measure.  Control.  Alcoholism. 

Youth.  Sociology. 

Facet  analysis  would  give: 

Sociology  (BS),  Youth /"iPI  J\  Alcoholism  /"1MP1  J\ Con- 
trol /TeJ7,  Legislative  measure  rmj- 

Can  we  take  "Legislative  measure"  as  an  attribute  of 
"Control"?  It  may  not  be  expedient  to  do  so  with 
respect  to  the  subject  under  consideration.  On  the 
other  hand,  in  a subject  such  as 

"Law  relating  to  alcoholism  among  juveniles" 
the  facet  analysis  could  be  / 

Sociology  (BS),  Youth  Alcoholism  /~1MP1_7; 

Law 

Here,  "Law"  does  not  denote  a particular  method  of 
"Control"  of  alcoholism,  unlike  the  case  of  "Legis- 
lative measure"-  mentioned  earlier. 

8 FREELY -FACETED  CLASSIFICATION 

It  is  worth  noting  that  one  and  the  same  Isolate 
Idea  may  be  deemed  to  be  a manifestation  of  different 
(FC) . For  example,  "Control"  is  deemed  to  be  a 
manifestation  of  Energy  in  the  subject  in  Example  4» 
whereas  it  is  deemed  to  be  a manifestation  of  Matter 
(Property)  in  the  subject  in  Example  3.  This  is  so 
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because  in  Example  4,  "Control"  cannot  be  considered  as 
an  attribute  of  either  of  the  Personality  Isolate 
"Youth"  or  of  the  Matter  (Property)  Isolate  "Aloo- 
holism".  In  Example  3»  on  the  other  hand,  "Control"  . 
can  be  considered  as  a function  of  "Top  management" 
and  therefore  is  deemed  to  be  a Property  Isolate. 

Such  differentiated  treatment  of  a Kernel  Idea  in 
different  subject-contexts  is  in  conformity  with  the 
theory  of  Freely-Faceted  Classification. 
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A PROBLEM  IN  FACET  SEQUENCE  IN  CC. 
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Documentation  Research  and  Training  Cent;  , >an galore  3. 


In  some  subjects,  the  sequence  of  facets 
helpful  to  the  majority  of  specialist  readers 
may  not  conform  to  the  Postulate  of  Decreasing 
Concreteness,  Postulate  of  Level  Cluster,  and 
the  Postulate  about  Levels  in  Matter  Facet. 
Different  approaches  to  a solution  of  the  pro- 
blem are  examined.  A sequence  of  kernel  ideas 
in  subjects  going  with  a particular  Basic  Sub- 
ject helpful  to  the  majority  of  readers  can  be 
derived  with  the  aid  of  the  Wall-Picture 
Principle  and  its  corollaries,  but  without 
considering  a "Property"  as  an  isolate.  This 
can  also  result  in  increased  ' Hospitality 
among  Facets. 

Abbreviations  Used: 

(BS)  = Basic  Subject 
E J - Energy  Facet 

fmj*  Matter  (Hater! 

Fact  . 

1 SUBJECTS  FOR  CONSIDERATION 

Consider  the  subjects  of  the  documents  mentioned 
in  Sec  11  to  1J.  The  facet  analysis  of  each  subject 
according  to  the  Method  of  Postulates  (O  is  also 
giv  on . 


*fMP_7  = Matter  (Property) 
Facet 

. , C*J  = Personality 
al)  **  Facet 


11  Example  1 

Document t Detection  of  particles  entrained  in  seeds 
aid  blisters  in  glass. 

Detection  of  particles  entrained 
in  seeds  and  blisters  ir,  glass. 


Step  0 . Raw  Title 
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Step  1 . Expressive 
Title 

In  Production  technology,  detec- 
tion of  presence  of  entrained 
particles  in  seed  and  blister 
.defect  in  glass. 

Step  2.  Kernel 
...  Title 

Production  technology.  Detec- 
tion. Presence.  Entrained 
particle.  Seed  and  blister 
defect.  Glass.  .... 

Step  3.  Analysed 
Title 

Production  technology  (BS) . 
..Detection  /^1E J.  Presence 
• C2\mJ.  Particle-Entrained 
/“1KM1  J.  Seed  and  blister 
defect  ^IMPI J . Glass  Z~1p1_7- 

Step  4.  Transformed 
Title- 

Production  technology  (BS) . 

Glass  ZTlP1_7.  Seed  and 
blister  defect  /f"l!IP1_7.  Parti- 
cle-Entrained Pre- 

sence ^“1MP2_7.  Detection 

fl*J. 

Step  5.  Title  in 
standard 
terms  with 
Indicator 
Digi ts 

Chemical  Production  technology 
(BS),  Glass  fl?lj\  Seed  and 
blister  defect  £ 1MP1  J\  Parti- 
cle-Entrained C 1 MIA  1 _ 7 i 
Existence  /"'1in?2_7i  Detection 

C^J- 

12  Example  2 

Document!  SILIQUINI  (P  L)  and  others.  Contribution  to 
the  study  of  the  serum  protein  pattern  in 
patients  with  fractures.  Observations  on 
20  cases  (Hinerva  ortop.  1 6 j 19t>7;201-6) . 
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Step  0.  Raw  Title  Contribution  to  the  study  cf  the 

seruin  protein  pattern  in 
patients  with  fractures. 


Step  1 . Expressive 
Title 


In  Medicine,  Variation  of  serum 
protein  pattern  in  patients 
with  bone  fracture  defect. 


Step  2.  Kernel  Title  Medicine.  Variation.  Serum 

protein.  Pattern.  Bone. 
Defect-Fracture. 


Step  3.  Analysed 
Title 


Medicine  ( BS ) . Variation  /^inP3_7 
Serum  protein  ^”1MM1_7 • Pat- 
tern fnwj.  I3one  /“1P1 J. 
Defect-Fracture  /~UT2_/. 


Step  4*  Transformed 
Title 


Medicine  (BS).  Bono 

Defoct -Fracture  ^“IMPI J , 
Serum  protein 

Pattern  ^”1MP2__7.  Variation 


Medicine  (P-S),  Bono  /“iPlJ7; 
Defect-Fracture  ^f”lMPl _/ ; 
Serum  protein 

Pattern  CWWZJ  ; Varia- 
tion C^rnJ. 

Document:  KORDO  (T).  Bone  narrow  fatty  acid  composi- 
tion in  children  with  hematological  dis- 
ease and  alter  adrenocorticoid  adminis- 
tration, (Acta  paediat  Jap.  71*1967! 
1620-4). 


Stop  5 Title  in 
standard 
term  with 
Indicator 
Digits 


1 3 Example  3 
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Step  0.  Raw  Title 

Bone  marrow  fatty  acid  compo- 
sition in  children  with  hema- 
tological disease. 

/"~This  is  one  subject  of  the 

document_7. 

Step  1 . Expressive 
Title 

In  child  medicine,  Bone  marrow 
fatty  acid  composition  in 
children  with  hematological 
disease . 

Step  2.  Kernel  Title 

Child  medicine.  Fatty  acid. 
Bone  marrow.  Composition. 
Blood.  Disease. 

Step  3 . Analysed 
Title 

Child  medicine  (BS) . Fatty 
acid  - Bone  narrow  £ 1MM1 J* 
Compositioi;  /~1HP2<_7.  Dis- 
ease Blood  /“1P1J7. 

Step  4.  Transfonned 
Title 

Child  medicine  (BS).  Blood 
/”lPlJ7.  Disease  /“iMPlJ7. 

Fatty  acid-Bone  marrow 
/“114K2 J.  Composition  /“1MP2J7. 

Step  5>  Title  in 
standard 
terms  with 
Indicator 
Digits 

Child  medicine  (BS).  Blood 
/“1P1  J,  Disease  /~1MP1_J7; 

Fatty  acid-Bone  marrow 
fUMji  Composition  /"UrP2 J, 

Step  5 for  the  second  subject  of  the  document 
will  be i 


Facet  Sequence  in  CC 


BD2 


Child  medicine  (BS)  , Blood  ^~1P1_7;  Disease  /~1MP1_7; 
Bone  marrow  £ 1MM1_7;  Fatty  acid  £\\M2.J\  Compo- 
sition CW&2.J  iniluenced  by  Child  medicine  (BS) , 
Blood  /f~1P1  J\  Disease  j : Treatment  /~1Ej7  , 

Adrenocorticoid  ^”2MP1_7. 

2  POSTULATES  AMD  PRINCIPLES 

In  facet  analysing  the  subjects  mentioned  in 
Sec  1 according  to  the  Method  of  Postulates,  some 
or  all  of  the  following  Postulates  and  Principles  of 
Classification  (1)  maybe  involved: 

1 Postulate  of  Basic  Subject; 

2 Postulate  of  Fundamental  Categories; 

21  The  isolate  ideas  deemed  to  be  manifestation 
of  Matter  are  to  be  grouped  into  Matter-Material  and 
Matter-Property ; 

3 Postulate  of  Round; 

4 Postulate  of  Level; 

41  In  one  and  the  same  Round  of  a Compound  Sub- 
ject, if  there  are  two  isolates,  one  of  which  is  deemed 
to  be  a manifestation  of  Matter-Material  and  the  other 
is  deemed  to  be  a manifestation  of  Hatter-Property , 
then  the  sequence  bet wo on  these  two  isolates  should  be 
Hatter-Material,  Matter-Property,  according  to  the 
Principle  of  Decreasing  Concreteness  in  Class  Number. 

In  other  words , Matter-Property  is  deemed  to  belong  to 
a Inter  level  in  relation  to  Matter-Material; 

5 Postulate  of  Level  Cluster; 

6 Postulate  of  Sequence  within  a Round;  and 

7 Principles  for  Facet  Sequence. 
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3 SEQUENCE  OP  KERNEL  IDEAS 

In  the  facet  analysis  of  the  subjects  mentioned 
in  Sec  1,  the  sequence  among  the  Kernel  Ideas  was 
determined  in  each  case  with  the  aid  of  the  Wall-Pic- 
ture Principle  and  its  corollaries  (2).  According 
to  the  Postulate  of  Decreasing  Concreteness  in  Class 
Number,  the  Postulate  of  Level  Cluster,  and  the 
Postulate  about  Level  of  Matter,  the  sequence  of  the 
Kernel  Ideas  in  a Compound  Subject  would  be  as  fol- 
lows : 

(BS),  /~1P1_7,  Z“1P2_7  » •••  i C IMMj4 * * 7  ! 

C 1MM2J7  ; ...  ; fnmj  ; /f  1MP2_7  ; ...  * 

followed  by  later  Rounds  of  and  _7i  if  any. 

For  the  time  being,  we  need  not  consider  and 

4 APPARENT  REVERSAL  OF  SEQUENCE 

In  the  facet  analysis  of  each  of  the  subjects 
mentioned  in  See  1 , it  may  be  aeon  that  the  sequence 
between  Matter-Material  and  Matter-Property  is 

reversed.  As  mentioned  in  Sec  3,  the  sequence  of 
Kernel  Ideas  in  the  subjects  of  the  examples  in  Sec  1 
was  determined  using  the  Wall-Picture  Principle 
and  its  corollaries.  Thus,  it  would  appear  that  in 
the  Matter  facet,  the  sequence  of  the  Kernel  Ideas 

dorived  according  to  the  Wall-Picture  Principle  is 
in  opposition  to  the  sequence  of  the  Kernel  Ideas 
dorived  according  to  the  Postulate  of  Concreteness, 
the  Postulate  of  Levels  of  Matter,  and  the  Postulate 
of  Level  Cluster,  For  example  , let  us  consider  the 
sequence  of  Kernel  Idea3  in  Example  3 mentioned  in 
Sec  1 according  to  the  Postulates. 
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Subject:  Bone,  marrow  fatty  acid  composition  iij  child- 
ren with  hematologic  ax  disease. 

Step  u of  Pcstulational  Method: 

Child  Medicine  (i-Ji,  31ood  ^ 11?1 7 * ^one  narrow 

£ 1 ?2_7 > Fatty  avid  Disease  ^"UrPlJ7; 

Composition 

This  analysis  presence  a sequence  of  the  facets  in 
conformity  with  the  Postulate  of  Decreasing  Concrete- 
ness, the  Postulate  of  Levels  of  Matter  , and  the 
Postulate  of  Level  Cluster.  But  the  subject  repre- 
sented in  this  analysis  is  not  at  all  coextensive  with 
the  subject  of  the  document  under  consideration. 

Indeed  it  gives  a distorted  representation  or?  the 
subject.  For,  "Disease"  is  not  that  of  the  "Fatty 
acid  of  the  bone  narrow",  the  "Composition"  studied 
is  that  of  the  "Fatty  acid  of  the  bone  m?rrow"  and 
rot  of  the  "Disease"  '.  nhe  distortion  in  repre- 
sentation of  the  sub j ‘ct  is  thus  lue  to  tr.e  inurusion 
of  the  Kernel  Ideas  "Bom.  Marrow"  and  "Fatty  Acid" 
between  the  two  inseparable  though  d?  stinct  Kernel 
Ideas  "Blood"  and  "Ul.-oase" . This  violation  of 
Facet  Syntax  (5)  and  the  Theory  of  Lord  Strength  (2) 
should  obviously  bo  .voided  in  Or  issiJ  i cation. 

5 SOLUTION  TO  THE  PROBLEM 

A solution  to  the  problem  muy  be  considered 
from  the  follov.ing  angles: 

1 Examination  of  whether  there  has  oeen  any 
latent  fallacy  in  the  facet,  analysis  of  the  subjects 
mintioned  in  Sec  1; 

? Different  ways  of  facet  analysis  of  the 
subjects  j 

2 Level  Cluster  concept, 


in 
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4 Postulate  of  Levels  of  Matter;  and 

5 Not  considering  "Property”  as  an  Isolate. 

■51  Latent  Fallacy  in  Analysis 

For  each  subject  mentioued  in  Sec  1 , the  Steps 
0 to  5 are  given.  Th-;  analysis  is  fairly  straight- 
forward as  each  of  the  subjects  is  not  complicated  by 
any  hidden  idea.  Thus,  there  is  apparently  no  cause 
for  any  fallacy  to  bo  introduced  in  the  analysis.  A 
number  of  subjects  wherein  such  a problem  in  sequence 
of  facets  is  likely  xo  arise  wore  selected.  When 
there  was  any  doubt  abqut  the  sequence  of  facets  with 
respect  to  a subject,  it  was  not  selected  for  consi- 
deration. Out  of  the.  remaining  examples , the  subjects 
presenting  least  difficulty  in  facet  analysis  ur^ 
mentioned  in  Sec  1. 

52  Different  Facet  Analysis 

520  Foundation  of  Freely-Faceted  llasoifi nation 

Bach  subject  has  a Facet  Syntax.  It  parallels 
the  Absolute  Syntax  of  Ideas  ox  the  majority  of 
specialists  in  the  subject.  The  sequence  of  Kernel 
Ideas  derived  on  the  oasis  of  the  Wu  1-Picture  Prii.- 
ciple  and  its  corolla oi -33  parallel  the  Facet  Syntax 
in  each  subject.  These  ideao  art  the  hidden  but  basic 
foundations  on  which  thu  Theory  of  Freely-Faceted 
Classification  has  been  built  up  (5).  The  facet 
analysis  in  each  of  t.*o  examples  mentioned  in  Sec  1 
coexter.sively  represents  the  respective  subjects 
and  the  facet  sequenrs  in  each  case  correlate s wit;, 
the  Absolute  Syntax  cf  Ideas  as  the  sequence  has  beer, 
derived  on  the  basis  of  the  Vail  -Picture  i'rii.ciple. 
Therefore,  alternative  ways  of  facet  analysis  wculi 
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be  inexpedient  for  the  subjects  under  consideration. 
However,  a different  angle  of  approach  to  a subject 
may  be  possible.  This  is  considered  in  the  succeed- 
ing sections  with  respect  to  the  subjects  mentioned 
in  Sec  1 . 

5 2 1 Example  1 in  Sec  1 

Subject:  Detection  of  particles  entrained  in 
seeds  and  blisters  in  glass. 

The  facet  analysis  at  Step  5 may  give  the  follow- 
ing pattern  of  Kernel  Ideas: 

Chemical  production  technology  ( 13 S ) , Class  /""iPhJ?; 
Parti cle-Entrained-Seed  and  Blister  Defect 
£~  1MM1J7  : Detection  /"lEj7. 

Here,  the  locus  or  environment  of  the  "Particle"  is 
taken  to  be  specified  by  "seed  and  blister".  There- 
fore, the  latter  is  represented  as  a Qualifier  to 
the  former. 

This  facet  analysis  of  the  subject  appears  to  be 
satisfactory.  There  is  also  no  violation  of  the 
postulates  about  facet  sequence. 

?rai  the  discussion  in  Sec  T’2  so  far,  it  would 
appear  that  the  facet  sequence 

1 Chemical  Production  Teclinology  (BS)  , Class 

/“1P1_7;  Seed  and  Blister  defect  /"1MP1  J\ 
Particle-Entrained  _7  ; Existence  £ 12.  IP  2_7 J 

Detection 

given  in  Sec  11,  and  the  facet  sequence 

2 Chemical  Production  Technology  (BS)  , Glass 
C 1P1_7{  Particle-Entrained-Seed  and  Blister 
C nnn_7  : Detection  flE_7 

are  helpful  to  the  majority  of  the  specialists  in 
Glass  Production  Technology . 
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The  choice  between  the  two  facet  analyses  is 
then  to  be  based  on  the  extent  of  their  helpfulness 
to  the  specialists.  In  such  a choice,  we  nay  take 
into  consideration  the  following  factors: 

1 The  Class  Humber  constructed  on  the  basis  of 
facet  analysis  2 will  place  the  documents  dealing 
with  "Seed  and  blister  defect"  in  glass  quite  removed 
fraa  the  documents  dealing  with  "particles  entrained 
in  seed  and  blister"  m glass. 

2 Particles  may  cause  seed3  and  blisters  in 
glass  — that  i3,  particle  can  be.  a causative  agent 
of  seed  and  blister. 

3 Glass  technologists  study  entrained  gas  and 
particles  ir.  association  with  and  to  gain  more  know- 
ledge about- the  formation  und  avoidar.ee  of  formation 
of  3eeds  end  blisters. 

Considered  from  thi3  angle  of  helpfulness  of  the 
sequence  of  the  subje  cts  to  the  Glass  Technologist, 
it  would  appear  to  be  more  helpful  if  documents  on 
"seeds  and  blisters"  and  those  on  "particles  entrained 
in  seeds  and  blisters"  arc  not  widely  separated. 

Hence,  the  facet  sequence  derived  according  to  facet 
.analysis  1 would  be  mere  fully  expressive-  and  helpful 
to  the  specialists  concerned . 

522  Example  2 in  Sec  1 

Subject:  Scrum  protein  pattern  in  patients 
with  fractures. 

The  facet  analysis  at  Step  5 cay  giv . the  follow- 
ing pattern  of  Kernel  Ideas: 

Medicine  (BS),  Blrod  Scran  Protein 

J ; Variation  <f"lIIP1_7  Influenced  by 
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Medicine  (BS)  , Bone  /~1P1 J ; Defect- 
Fracture  11IP1 J . 

Here,  all  the  Kernel  Ideas  in  the  subject  are  repre- 
sented. There  is  also  apparently  no  violation  of  the 
Postulates.  But  a Compound  Subject  has  been  treated 
as  if  it  were  a Complex  Subject.  This  violates  the 
Tneory  of  Strength  of  Sond  among  Kernel  Ideas  in  a 
subject  (5)*  Further,  the  subject  ivii'i  no w be  placed 
among  documents  on  Blood.  This  position  will  be  quite 
removed  from  other  documents  dealing  with  the  main 
focus  of  the  subject  under  consideration  — namely, 
Bone  fracture  and  its  physiological  consequences. 

Such  a dispersal  of  closely  related  subjects  Y/ould  not 
be  helpful  to  the  majority  of  the  subject  specialists 
likely  to  use  these  subjects.  Thus,  deeming  the 
subject  as  a Complex  Subject  is  only  a forced  way  to 
get  over  the  problem  of  sequence  of  facets  mentioned 
in  Sec  4. 

523  Example  3 in  Soc  1 

Subject:  Bone  m arrow  fatty  acid  composition  in 
children  with  hematological  disease 
and  aft -r  adrenocorticoid  adminis- 
tration . 

The  facet  analysis  at  Step  5 may  give  the  follow- 
ing pattern  of  Kernel  Ideas: 

Medicine  of  child  {with  haemutologicul  disease) 
(BS) , Bone  narrow  _7  5 Fatty  acid 

Composition  J . 

Here,  the  Sequence  of  Kernel  Ido’ns  is  apparently  help- 
ful. There  is  also  no  violation  of  the  Pootulateo. 

But  the  formation  of  Compound  (V-3)  such  as  "Child  with 
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haemotological  disease"  with  Medicine  as  its  Host 
Main  Subject  may  lead  to  forming  even  more  complicated 
Compound  (BS).  !?o.r  example,  for  the  second  focus  of 

the  subject  in  example  3,  we  can  form  a Compound  (3S) 
such  as 

Medicine  of  Child  ( with  haemotological  disease 

treated  by  adrenocorticoid) . 

The  problems  arising  from  the  formation  of  such  Com- 
pound (BS)  have  to  be  investigated.  This  kind  of 
Compound  (BS)  arises  because  in  CC,  "Child  Medicine" 
is  a Specials  (BS)  with  Medicine  as  its  Host  Main 
Subject.  The  question  arises:  Would  it  be  helpful 
to  have  the  Kernel  Idea  "Child"  — that  is,  Child 
Body  — as  an  isolate  in  /~1P1_7  subjects  going 
with  the  (BS)  Medicine?  Or,  should  the  isolate 
"Body"  bo  brought  out  explicitly  in  the  Personality 
Facet  and  Qualifiers  attached  to  it  in  the  usual  way? 
These  questions  will  have  to  bQ  examined  in  the  total 
context  of  the  concepts  of  Specials  (33)  arid  Systems 
(BS). 

53  Level  Cluster  Principle 

Is  the  Level  Cluster  Principle  unhelpful  because 
the  sequence  of  Levels  of  Matter  derived  on  its  basis 
is  in  opposition  to  the-  ono  derived  according  to  the 
Yfell-Pieturo  Principle?  It  is  also  the  experience 
that  in  the  case  of  Levels  in  all  other  facets,  the 
Level  Cluster  Principle  holds  good.  Is  then  the  idea 
of  Levels  in  Matter  facet  an  exception  to  this  princi- 
ple? The  trouble  appears  to  be  due  to  a particular 
attribute  of  Isolates  doomed  to  bt  Property  Isolates. 
In  Paper BC  contributed  to  this  Seminar,  it  has  been 
pointed  out  that  a "Property"  can  occur  in  association 
with  any  kind  of  Isolate  Idea  in  a Compound  Subject. 
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Thus,  we  can  have  in  a Round  in  a Compound  Subject: 

1 A Personality  Isolate  with  a "Property"  asso- 
ciated with  it; 

2 A Matter-Material  Isolate  with  a "Property" 
associated  with  it; 

3 A Property  Isolate  with  a "Property"  associated 
with  it;  and 

4 An  Energy  Isolate  with  a "Property"  associated 
with  it,  ending  the  Round. 

If  we  concede  that  Facet  Syntax  and  the  Theory 
of  Bond  Strength  require  that  in  the  analysis  of  the 
Compound  Subject 

1 The  Personality  Isolate  and  the  "Property" 
associated  with  it  be  kept  together; 

2 The  Matter-Material  Isolate  and  the  "Property" 
associated  with  it  be  kept  together;  and 

3 The  Property  Isolate  and  the  "Property" 
associated  with  it  be  kept  together, 

then,  a violation  of  the  level  Cluster  Principle 
arises  automatically.  Tue  examples  in  Sec  1 illus- 
trate this. 

54  Postulate  of  Levels  of  Matter 

From  the  discussion  in  Sec  53,  it  would  appear 
that  this  Postulate  brings  in  rigidity  in  recognising 
the  "free"  occurrence  of  a "Property"  in  association 
with  any  kind  of  Isolate  and  in  implementing  this 
finding  in  classification.  Thereby,  wo  fail  to 
respect  the  uniqueness  of  the  "Personality"  of  a 
subject.  This  is  a violation  of  the  basis  of  the 
Theory  of  a Freely-Faceted  Classification.  The 
discussion  so  far  leads  to  the  point  when  we  may 
consider  whether  the  Idea  of  "Property"  needs  to  bo 
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deemed  to  be  an  Isolate.  This  is  discus  sad  in  Sec  6. 


6 "PROPERTY"  AT  A !TC"J-ISC1AT?5  ILEA 
61  Kinds  cf  Kernel  Ideas 

The  Kernel  Ideas  fo  .lining  tie  components  of  a 
Compound  Subject  fall  into  three  major  groups: 

1 Isolate; 

2 Qualifier;  and 
5 Basic:  Subject . 

According  to  the  Postulate  of  Fundamental  Categories , 
an  Isolate  alone  (excluding  the  Ant  eri  oris  mg  Common 
Isolate)  can  be  deemed  to  be  a manifestation  of  or.o 
or  other  of  the  Fundamental  Categories. 


62  Idea  of  Property 

The  generation  cf  the  idea  of  Property  while 
designing  a scheme  for  classification  has  been  dis- 
cussed i.n  Paper  BC  of  this  Seminar.  The  association 
of  such  an  idea  with  ary  kind  of  isolate  ha  a also 
been  pointed  out.  That  is,  it  is  an  ubiquitous  idea 
Per  various  reasons , the  idea  of  Property  has  been 
deemed  an  I rolatv  vvd  its  manifestation  taken  to  be 
that  of  the  fE0)  Ilatt  sr.  An  isolate  is  expected  to 
obey  the  various  other  Postulates  and  Principles  of 
sequence , Y/e  have  soon  the  problem  in  this  respect 
in  the  case  of  Mat  ter- Property  Isolate,  Taking  into 
consideration  the  tv/o  attributes  of  a ’'Property”  — 
i t s 

1 "Jbiquitousness  — that  ir,  occurring  in  assecia 
tion  with  any  of  the  other  isolates  in  a Compound 
Subject;  and 

2 Claim  for  a position  in  a Compound  Subject 
violating  certain  Postulates  about  sequence  of 
Isolate  Facets,  one  is  inclined  to  chink  that 
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"Property " need  not  be  considered  as  an  Isolate  Idea. 
If  a "Property"  is  not  an  Isolate  Idea,  is  it  one  of 
the  other  tv/o  kinds  of  Kernel  Ideas  — 'Basic  Subject 
and  Qualifier?  A "Property"  can  occur  either  in 
association  with  a (PS),  or  any  of  the  isolate  ideas 
in  a Compound  Subject.  By  itself  "Property"  may  not 
be  a (BS) . A "Property"  can  occur  as  a Qualifier  as 
in  "Hard  Pencil";  It  can  also  occur  as  Property  %ua 
Property  as  in  "Hardness  of  Pencil".  The  present  dis- 
cussion is  concerned  with  "Property"  occurring  as 
"Property  qua  Property".  Thus  "Property"  can  be 
taken  as  an other  kind  of  Kernel  Idea  occurring  in 
Conpound  Subjects. 

7 HELPFULNESS  OF  TREATING  "PROPERTY"  AS  HON- ISOLATE 

ILEA 

71  Advantage 

If  we  consider  "Property"  as  an  idea  attachable 
to  the  (BS)  and  any  of  the  Isolate  Ideas  in  a Compound 
Subject,  then 

1 The  problem  of  facet  sequence  mentioned  in 
Sec  4-  can  be  solved; 

2 The  uniqueness  of  the  "Personality"  of  a subject 
can  be  fully  respected; 

3 The  idea  of  f r e e ly-f a ce t o d classification  can 
be  more  fully  utilised; 

4 The  rigidity  in  Toquenco  of  Kernel  Ideas  imposed 
by  certain  of  tho  Postulates  can  be  reduced  appro-  w 
ciably;  and 

5 Considerable  flexibility  for  the  interpolation 
of  "Property"  in  the  class  number  can  be  achieved, 
the  position  of  a "Property"  in  relation  to  other 
Kernel  Ideas  in  a Compound  Subject  being  determined 
by  the  Wall-Picture  Principle . 
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72  Indicator  Digit  for  "Property" 

To  get  a helpful  sequence  ar.org  Compound  Subjects, 
the  Indicator  Digit  for  the  idea  of  "Property"  should 
have  an  ordinal  value  between  the  Energy  Facet  Indi- 
cator Digit  " : " (Colon)  and  the  Personality  Facet 
Indicator  Digit  " , " ( Comma  ).  The  present 
Matter-Property  Indicator  Digit  " ; " (Semi-colon)  may 
with  its  present  ordinal  value  in  CO,  be  retained 
to  indicate  the  idea  of  "Property".  In  its  new  use, 
it  is  not  a facet  indicator.  The  idea  of  "Property" 
occurs  with  a relatively  higher  frequency  than  the 
Matter-Material  isolates  even  in  the  field  of  Natural 
Sciences.  The  frequency  of  occurrence  of  Matter- 
Material  isolates  in  file  subjects  falling  in  the  field 

4 

Of  Humanities  and  Social  Sciences  is  relatively  negli- 
gible. Hence,  an  existing  Indicator  Digit  recommended 
for  use  to  indicate  tiie  idea  of  "Property".  A ntw 
Indicator  Digit  for  Matter-Material  Isolate  may  then 
become  necessary.  Use  of  different  Indicator  Digits 
for  Matter-Material  aid  Hatter-Property  is  already 
under  discussion  since  1 967  i 
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The  present  trend  in  data  handling 
systems  is  to  concentrate  on  application 
systems  process  control  proo.lenfs,  because 
it  is  easier  to  do  so  with,  computers. 

This  may  turn  out  to  be  -premature  until 
the  classification  problems  are  resolved. 

The  discipline  of  classification  varies 
in  emphasis  depending  on  what  phenomena 
are  in  focus.  The  classification  of 
subjects  is  similar  to  the  classification 
of  objects.  Por  the  purpose  of  categori- 
sation, facet  analysis  can  be  used  help- 
fully. The  concern  should  be  with  classes 
of  character! st j cs  for  different  referents 
as  identifiable  items  and  with  their 
quantification.  The  operation  of  dis- 
playing, relational  logic,  process  control, 
updating,  and  editing,  must  be  designed 
similarly  for  every  kind  of  referent.  The 
same  similarity  )f  design  aoplies  also  to 
the  method  of  recording  clause's  of  c-harac- 
tcristi  cs\  for  all  sorts  of  data,  and  to  the 
structural  form  of  data  and  data  description. 
The  rationalisat'  on  of  data  description  into 
a raster  list  (lleta  Data)  ii  a-  rr  evolution. 

It  ir>  a cla suif ionii on  problem  not 'concerned 
with  computer.  The  data  description  of 
the  structure  of  the  data  content  (System 
Data)  is  also  a ela s&ifi cat i problem. 

0 la s si f L c at ion  problems  relating  to  storage 
structures  and  machine  structures  are  com- 
pletely concerned  with  computer.  The  abi- 
li ty  to  redesign  the  constructs  both  of  the 
items  to  be  processed  and  of  the  processing 
artifact  relies  entirely  on  classification 
schemes  which  have  organised  the  characteris- 
tics of  these  referents. 
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0 TERMINOLOGY 

01  Lata  Description 

A data  description  is  a nami-  for  ?.  characteris- 
tic of  some  phenomenon  ts  a referent  entity. 

02  Object  Data 

The  classification  of  referent  entities  re- 
corded as  identifiable  items  in  a record  takes  the 
form  of  classes  of  characteristics.  This  type  of 
data  is  referred  to  as  Object  Data. 

03  Meta  Data 

Data  descriptions  are  unique  textual  descrip- 
tions of  chara'c be ri sties  used  to  describe  identifia- 
ble items  of  object  data  and  system  data.  In  order 
to  control  the  uniqueness  of  the  textual  description 
(and  its  numeric  code  with  its  class),  data  descrip- 
tions must  be  coherent.  It  is  the  function  of  ITeta 
Data  to  resolve  problems  of  uniqueness  with  respect 
to  semantics,  order  within  and  between  classes,  and 
numeric  coding  within  clashes.  The  result  of  met  a 
data  control  of  data  rescript  ion  is  a unique  list  of 
classes  of  characteristics. 

04  Meta  Data  and  System  Data 

The  uniqueness  of  all  data  description  ( includ- 
ing System  Data)  is  controlled  by  Meta  Data.  How- 
ever, the  form  of  all  Data  and  Data  Description 
(including  the  Meta  Data  - Master  Codelist)  is  con- 
trolled by  System  Data. 

05  Norm  and  System  Data 

The  Norm  of  a Data  Description  is  always  of  the 
form  'numeric  code  h ns  textual  description'.  (This 
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can  be  expanded  n-adicaily  to  include  equivalent 
textual  descriptions  arid  classification  cedes).  ;ihe 
Norm  for  Data  is  always  c>j.  the  form  'identity  code 
is  in  sene  relation  code  to  some  nominal  and/or 
real  number  and/or  string  or  text.  The  Horns  which 
define  the  foirn  of  a Data  Description  Record  and  of 
a Data  Record  are  controlled  by  System  Data. 

06  The  Relational  Process 

Textual  description  and  numeric  code  — ^ Data 
description  relational  record. 

Identity  code  content  (nominal  code,  number  or 
text) Data  relational  record. 

I SCOPE  OR  THE  PAPER 

II  Present  Attitude  towards  Program  Management 

The  management  of  a large  programming  effort 
is  a wasteland.  Either  the  thing  is  overpowered 
with  funds  and  people  or  two  or  three  people  make  a 
breakthrough.  In  either  case,  if  the  outcome  is  a 
working  system,  it  will  always  be  oriented  towards 
programmer' s comfort  and  convenience.  Their 
problems  came  first  arid  they  are  usually  incapable 
(not  necessarily  unsympathetic)  of  perceiving  a 
program  management  system  as  something  else,  This 
paper  is  essentially  about  that  difficulty.  If  com- 
puters are  to  be  used  as  an  integral  part  of  a com- 
plex administrative  situation,  then  illustrative1 
rhetoric  und  extensible  procedure  languages  and 
list  structured  file  systems  will  help,  but  they 
will  not  get  us  there. 

12  Potentiality  of  Similarity  in  Design 

The  concern  should  be  with  classes  of  churac- 
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tori stic s for  different  referents  as  identifiable 
i terns  and  with  their  quantifications.  The  opi.ration 
of  displaying,  relational  logic,  process  control, 
updating  and  editing  must  be  designed  similarly  for 
every  style  of  referent.  The  same  similarity  of 
design  applies  al30  to  the  method  of  recording 
classes  of  characteristics  for  all  sorts  of  data, 
and  to  the  structural  form  of  data  and  data  descrip- 
tion. Many  files  must  bo  accessible  on  n comparative 
basis  without  all  the-  burdensome  work  being  done  by 
people  slaves.  Users  must  be  able  to  rename  things 
from  their  own  point  of  view,  but  if  they  do  not 
wish  to  exercise  their  option,  the  system  must  apply 
its  own  named  information  in  an  easy -to -access  and 
easy-to-understand  fashion. 

1’3  Requisite  Management  System 

The  data  management  system  and  data  description 
management  systc-n,  which  would  be  required,  are 
specified  in  this  paper.  At  the  beginning  of  tills 
century,  Cutter,  Dewey,  Hu  line  and  othc  rs  using  people 
and  cards  tried  to  do  something  about  classification 
of  the  sciences  with  respect  to  collections  of  docu- 
ments. ’.Ye  are  concerned  with  classification  in  the 
the  behavioural  and  computer  sciences.  We  also  have 
computers  as  well  as  cards  and  that  makes  the  trying 
harder. 

2 INTRODUCTION 
21  Referent 

All  that  keeps  changing  during  the  discussion 
is  the  referent  entity.  As  a paradigmatic  example, 
consider,  on  the  one  hand,  a pile  of  identical  per- 
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sonnel  questionnaires  completed  by  many  different 
people  and  on  t'  c other,  a pile  of  many  different 
personnel  questionnaires  which  have  been  left  empty. 
In  the  former  case,  the  referent  is  the  person  and 
in  the  latter  case,  the  referent  is  the  empty 
questionnaire . 

22  Characteristics  of  Heferent 

That  remains  the  same  is  that  characteristics 
of  referents  are  in  classes,  and  can  be  operated  upon 
by  the  some  relational  Ionic  and  the  same  display 
operations.  A data  description  about  a data 
description  is  called  met a data.  Meta  data  is  index 
term,  dictionary  and  thesaurus  type  of  data. 

2'j  List  of  Classes  of  Characteristic?. 

’That  also  remains  the  same  is  that  lists  of 
classes  of  characteristics  which  are  all  records. 
These  records  must  bo  embodied  and  take  a certain 
form.  The  description  of  this  form  must  not  only 
take  into  account  external  representation,  but  the 
internal  representation  in  the  computer  and  also  of 
course,  the  operations  on  those  forms.  This  data 
is  called  Syotem  data. 

24  Problem  of  Quantification 

Quantification  of  item  identities  for  certain 
characteristics  is  similar  whatever  the  referent. 

But  the  measurement  properties  of  characteristics 
vary  a great  deal  with  the  type  of  referent.  Y/hon 
the  items  in  a universe  are  a complete  set  this  is 
different  to  when  the  it*. ms  are  a sample  from  this 
universe . 
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25  Present  Attitude  towards  Classification 

The  difficulties  mentioned  in  the  previous 
paragraph  affect  quantification  rather  than  classi- 
fication. A quarter  of  a century  ago,  a very 
strong  effort  was  made  to  introduce  rigour  into 
classification  in  the  social  sciences.  (TJote  not 
classification  of  the  social  sciences).  This  was 
concerned  with  efforts  to  define  well-formed  theory 
statements  and  involved  backbreaking  efforts  to 
analyse  the  content  of  text.  The  considerable 
clerical  work  required  to  support  this  intellectual 
activity  blunted  the  effort.  A decade  ago,  hope 
was  stirred  by  computers.  However,  the  present 
trend  is  to  relegate  das  si  fa  cation  problems  and 
content -rate  on  application  systems  process  control 
problems  because  this  is  easier  to  do  with  computer 
This  may  turn  out  to  be  premature  until  classifi- 
cation problems  are  resolved. 

5 CLASSIFICATION 

A data  description  is  a name  for  a char  act  oris 
tic  of  some  phenomena  as  a referent  entity.  The 
classifi cation  system  is  the  arrangement  of  the 
characteristics  according  to  some  scheme.  The 
discipline  of  classification  varies  in  emphasis 
dependent  on  what  phenomena  are  in  focus.  Glassi- 
fication systems  differ  from  each1  other  in  the 
following  features: 

1 The  fitness  of  the  characteristics,  that  is, 
absent  vs  present  or  according  to  some  measurement 
scale,  for  example  ,. hardness . 

2 The  order  of  the  characteristics,  linear  or 
inclusive . 
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3 The  dependency  of  characteristics,  example, 
equipment  or  contingent. 

These  features  are  pertinent  when  considering  both 
particular  characteristics  and  classes  of  charac- 
teristics. 


3'i  Classification  Subject  Heading 

The  Subject  Catalogue  has  topics  as  its  objects. 
The  classification  serene  is  composed  of  racteris- 

tic3  which  are  the  subject  headings  abl •*  classify 

the  subjects  covered  by  the  topics.  71.  reifi- 

cation of  subjects  is  a discipline  similar  to  the 
classification  of  objects.  Usually,  It  r,  some 
characteristics  are  equivalent  across  • 1 as  well 

as  some  inclusive  between  classes. 


riptioa, 

the 

mar  or  c 
n a 


32  I’acet  Analysis  vn  Conventional  Subj' 

Catalogui ng 

However,  the  classification  of  dr'- 
that  is,  the  classification  of  the  noi. 
characteristics  con  be  made  a problem 
problem  in  unique  index  term  ° at <.go* ris 
clrecif ication  via  a fi horourus.  Data  descriptions 
arc  where  possible  recorded  ns  index  terms.  These  are 
then  reconciled  into  raster  lists.  There  are  some 
synonym  thesaurus  problems,  and  then  the  Index  torr.s 
are  classified  into  categories.  This  type  of  facet 
analysis  can  be  used  instead  of  the  convt  ntional  eu»- 
joct  cataloguing. 


4 COMPUTERS  AND  CATHIORISATI ON 
41  Data  Handling 

Data  handling  with  digital  computers  is  con- 
cerned with  data  description  of  the  data  and  them 


BE41 


Jiclntosh  and  Griffel. 


acquisition  and  analysis  of  the  data  via  the  data 
description. 

Data  handling  is  a symbol  manipulating  activity 
primarily  concerned  with 

1 Oategori sation  (detailed  specifications  of 

datu  descriptions):  a 

2 Assignment  (applying  the  pertinent  specifi- 
cations to  cases  and  identifying  the  cases)  : ar.d 

3 Quantifying  (counting  and  measuring  the  cases 
with  respect  to  theii  specifications). 

42  Internal  Representation  V_s  External 

Representation 

Internal  representation  is  concerned  with  embodi- 
ment of  the  data.  External  representation  is  con- 
cerned with  how  the  data  is  used  to  represent  ext  or-  * 

nals.  Data  handling  is  concerned  with  both  and  can 
be  exemplified  at  many  different  levels. 

Externals  are  content  categorisations  of  the 
charaeta  ri sties  of  thought,  of  behaviour  and  arti- 
facts, end  of  language.  Internals  are  embodiment 
categorisations  of  the  characteristics  of  storage 
structures  and  physical  strictures. 

43  Categorisation:  Definition 

Categorisation  c?ui  be  d'fin*  <3  as 

1 'Elio  naming  of  each  possible  characteristic  of 

an  entity;  4 

2 Each  churr.oti rl.iti c as  an  element  in  relation 
with  other  elements  is  usually  culled  a structure: 

3 Characteristics  are  usually  3ubdi\idcd  (under 
a particular  category)  into  varieties  vhich  may  he 
ordered  (arranged  in  a sequence):  and 
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4 The  more  a structure  has  in  its  design  pro- 
cedural information  as  to  its  use,  trie  no  re  sophisti- 
cated is  the  structure. 

44  Assignment 

Assignment/  can  bo  defined  as 

1 The  choice  of  a particular  characteristic  for 
the  purpose  of  identification  of  an  entity;  and 

2 The  identified  entity  as  a recorded  iter,  may 
have  some  or  all  of  the  other  elements  as  characteris 
tics. 

Examples  from  different  levels  of  data  handling 
illustrate  structures- a r.d  operations  common  to  t;.e 
various  levels. 

5 OBJECT  DATA  AND  INVENTORY  CATALOGUE 
51  Object  Data 

A personnel  file  l.a«  people  for  entities.  The 
specifications  (elements  in  relation.)  suitable  for  a 
recorded  item  arc  the-  various  pertinent  topics  — eg, 
occupations,  skills,  age,  ? come,  etc , which  describe 
the  entity.  Topic  headings  usually  group  the  topics 
Each  topic  --  for  example,  occupation  is  categorised 
into  the  characteristics  which  ar-  particular  occupa- 
tions --  for  example , doctor,  lawyer,  etc.  A census 
file  perceives  both  people  and  households  es  entities 
Tho  characteristics  nnuired  to  specify  a household 
ure-  different  to  those  needed  for  people.  The  idonti 
float  ion  of  a particular  recorded  item  i3  usually 
name  or  address  or  ID  Number.  Operations  are  con- 
cerned with 

1 Identifying  a cot; 

2 Indexing  r.  subset; 
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3 Inclusive  relations;  and 

4 Gross  reference  relations. 

52  Inventory  Catalogue 

"hese  files  or  in;tn  nets  nr^  essentially  hand- 
books.  They  contain  factual  data  and  nttitulinal 
data  about  people,  households,  districts,  regions, 
etc.  A file  of  several  thousand  handbook,  nay  be 
called  an  Inventory  Catalogue. 

521  Identification  of  a lisndbc  ;k 

The  inventory  it.  also  a dara  set.  The  entity 
is  the  handbook  or  roie  precisely  the  data  descrip- 
tions for  each  handbook.  fho  specific ations  suitable 
for  recording  t)ic  handbook  as  an  i ten  are  the  various 
pertinent  features  — for  exanple , collection  organi- 
sation is  categorised  into  the  characteristics  which 
are,  in  this  exauple,  the  particular  collection 
organisation^).  An  inventory  catalogue  ir  really 
the  author-title  catalogue  for  handbooks.  The  identi- 
fication of  a particular  handbook  is  usually  archive 
number  or  study  nafte. 

6 META  BATA 

The  topics  in  each  handbook.  v.*h i c 1 have  been 
categorised  into  their  characteristics  cover  a range 
of  subjects  especially  vhen  the  collection  grows  to 
several  thousand  handbooks  or  more  appropriately 
several  collections,  ouch  \.d  th  hundreds  of  handbooks. 

61  Subject  Classification 

A subject  catalogue  has  topics  for  entities. 

The  specifications  suitable  for  a recorded  iten  — 
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that  is,  a parti o«3ar  topic  in  a handbook  is  a < on- 
ventional  subject  heading  - sub-heading  scheme  — for 
example,  international  relations  - foreign  aid,  would 
classify  all  topics  in  all  handbooks,  dealing  with 
this  subject.  The  identification  of  a particular 
topic  item  is  usually  handbook  archive  number  and 
topic  name  or  number. 

62  Master  Codelist  and  Target  Codelist 
6 2 1 Master  Codolist 

However,  many  topics  are  categories  o i charac- 
teristics in  a well-defined  sense  — for  example,  the 
list  of  particular  occupations  for  each  of  several 
thousand  handbooks  reveals  the  possibility  of  a 
master  occupation  list. 

In  the  subject  catalogue,  the  focus  is  a sub- 
ject code  which  classifies  the  pertinent  topic  in 
the  handbook.  A master  cedeliet  i3  « subject  classi- 
fication scheme  which  is  specific  at  the  level  of 
data  description  for  each  characteristic  both  in  the 
classification  scheme  (master  codelist)  and  that 
which  is  classified  (the  target  ccdalist). 

The  master  codelist  is  a detailed  data  descrip- 
tion of  data  descriptions.  For  example,  the  master 
codeli3t.  of  'occupation'  lists  in  order  all  cf  the 
pertinent  occupations  ard  the  code  for  each.  The 
entity  in  the  particular  occupation  --  for  example, 
journalist. 
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622  Target  Codelist 

The  specification  of  this  recorded  item  is  the 
particular  code  and  pertinent  data  description  on 
each  target  codelist  — that  is,  each  codelist  of 
'occupation*  as  occurs  in  each  handbook.  As  each 
target  codelist  listr  in  order  its  pertinent  occupa- 
tions and  the  code  for  each , the  problem  is  one  of 
using  a master  list  of  index  terms  to  control  the 
index  terms  in  the  handbooks.  The  identification 
of  a particular  target  codeli3t  is  the  name  of  the 
target  topic  and  the  archive  number  of  its  handbook. 
The  master  codelist  (mete  data)  must  knov/  that 
'occupation*  is  equivalent  to  'job*  and  likewise  for 
'journalist*  and  'newspaperman ' . A subject  catalogue 
would  only  know  that  fcne  subject  if  'factual  data'  — 
'occupation'  exists  in  the  pertinent  handbooks. 

63  Interrelation 

The  master  codoliot  for  'occupation',  'religion', 
etc,  can  be  extended  to  areas  where  the  target  code- 
lists ore  not  equally  well-defined.  The  problem  is 
that  of  producing  target  codelists  from  short  passages 
of  text,  each  of  which  compromises  a topic  under  con- 
trol of  a muster  codelist.  This  problem  of  producing 
index  terms  and  categorising  lists  of  terms  can  be 
accommodated  by  the  structures  and  the  operations. 
Furthermore,  tho  statistical  tests  available  to  test 
distributions  of  object  data  (census  etc)  can  be  used 
for  meta  data  (index  terms) . 

7 SYSTHf  DATA 

The  difficulties  of  external  ropi  o sen.  tat  ion 
caused  by  problems  in  philosophy  of  lai  guoro  do  .iOt 
prevent  the  development  of  structures  ar.d  operations 
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which  will  accommodate  the  intellectual  effort.  How- 
ever, the  various  levels  just  discussed  must  be  em- 
bodied in  sene  internal  representation  which,  in  turn, 
exists  at  various  levels. 

71  Storage  Structure 

A storage  structure  in  a computer  has  locations 
for  entities.  Particular  locations  are  the  ele- 
ments which  are  related  according  to  some  rule  which 
reflects  the  way  ir,  which  procedures  will  search  and 
update  the  storage  structure.  The  relations  availa- 
ble to  the  designer  of  a storage  structure  are  basi- 
cally physical  contiguity  of  locations  and  address  of 
locations. 

The  ability  to  specify  a storage,  structure  us  a 
recorded  item  must  rent  within  Me  pei  tin-mil  computer 
language . The  identification  of  a j-artic.il  or 
storage  structure  is  some  prime  location  within  it. 
Operations  are  those  required  for  computer  language 
compilation  and  intei ^relation. 

Examples  of  storage  structures  are  arrays,  lists, 
trees,  rings.  They  exemplify  ir  varying  degrees 
sets  of  locations,  indexes  to  locations,  hierarchical 
locations,  and  cross  references  to  locations. 

Personal  files,  invent ories,  subject  catalogues, 
master  codolistc  ore-  respectively  sets  of  people, 
handbooks,  topics  and  specific  data  descriptions  each 
with  its  rr.er.eric  code.  Each  of  these  exhibiting 
indexes,  hierarchies  and  cross  references  to  the  rele- 
vant entity,  which  in  these  examples  is  not  a location 
but  a content  code. 
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The  more  complex  the  defined  structure  of  loca- 
tions (and  of  content)  — that  is,  the  more  procedural 
information  is  built  in  the  storage  structures  (and 
content  structures)  thru,  the  less  procedural  infor- 
mation needs  to  be  known  by  the  user. 

72  Machine  Structure 

A physical  structure  in  a computer  has  to  be  con- 
cerned with  entities  which  are  both  small  and  large 
physical  chunks.  A snail  chunk  is  the  computer  word. 
The  elements  are  the  hits  in  relation  in  the  computer 
word.  There  arc  nary  categorisations  for  bit  confi- 
gurations which  define  the  relations  within  a computer 
word.  The  word  is  either  perceived  as  an  instruc- 
tion — for  example,  operation  code,  address,  modi- 
fication register,  indirect  address,  etc*--  or  when 
a word  is  perceived  as  a storage  location  for  data  — 
for  example,  binary  integer,  decimal  integer,  ASCII 
character,  etc.  The  identification  of  the  recorded 
item  is  the  absolute  location  of  the  particular  com- 
puter word . Operations  at  this  level  arc  machine 
language  operations. 

A larger  chunk  is  the  'page'.  The  elements  are 
computer  words  in  sequential  arrangement.  The 
identification  of  u page  is  the  serial  number  within 
its  segment  (discussed  below)*  The  operations  which 
seek  out  e page  are  in  th,-  hardware  (for  example*, 
small  a3cociate  memories)  and  in  specially  designed 
machine  language  instructions  . 

In  general  purpose  computing  facilities  storage 
structures  are  us^d  to  relate  computer  words  suite 
independent  of  the  pages  in  which  the  words  happen 
to  fall.  Consequently , complex  storage  structures 
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nay  severely  tax  the  page  seeking  machinery  and 
undercut  claims  of  efficiency  and  quick  response. 

A segment,  is  a storage  .structure-  which  physi- 
cally is  a sequence  of  pages.  Particular  page 
serial  numbers  are  th  t elements  in  relation.  Identi- 
fication of  a segment  is  by  its  name.  Operations 
are  instructions  in  the  organisation  language  of  the 
host  computer  system. 

Trie  smaller  storage  structures  such  as  arrays, 
list,  etc,  need  to  bo  optimised  as  segments  which 
can  be  related  to  each  other  in  efficient  fashion. 
Segments  ao  elements  have  to  be  large  enough  to  avoid 
a plethora  of  uneconomic  relatione. 

Segments  are  elements  in  a file  (sometimes  data 
set).  The  identification  is  by  some  file  name  which 
relates  the  segments  together.  The  physical  struc- 
ture f or  a segment  is  a disk  record  which  is  a con- 
tiguous length  of  computer  words  of  a certain  size. 

One  or  more  disk  records  are  used  to  accommodate  a 
segment.  Disk  re cores  are  usually  larger  chunks 
than  are  pages. 

Vi  thin  the  frame v or k of  current  hardware  tech- 
nology, t'no  segment -pt  gc-  approach  is  basically  sound. 
Therefore,  the  problem  ic  to  design  storage  structures 
that  fit  neatly  and  economically  into  a page  segment 
approach'.  However,  it  has  to  accommodate  the 
content  structures. 

73  Content  Structure 

Content  str.ctureo  ore  concerned  with  the 
various  levels  of  external  representation  which  ha\e 
b«< )i  discussed  above.  The  operations  are  those 
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procedures  required  .or  acquisition  and  analysis  of 
the  data. 

8 PROCESS  CONTROL 

Conputer  languages  provide  the  facility  for  ex- 
pressing storage  stn  ctures  which  are  translated 
into  physical  structures  at  various  levels  of  pro- 
cedure for  processing  and  control. 

Those  procedural  conputer  languages  do  not 
have  facilities  for  externally  oriented  data  types. 
The  computer  programmer  must  keep  the  relationships 
between  subroutine  calls  consistent  according  to 
his  own  conventions. 

4 

The  definition  of  conventions  for  types  of  real 
number,  .for  numeric  ;md  alphabetic  code,  and  for 
arrays  and  list  structures  by  means  of  which  a 
computer  language  cun  be  used  for  content  structure 
specifications  is  still  at  an  early  stage  of  develop- 
ment . 

81  Data  '••anufjement  via  System  Data 

Mien  some  usable  categorisations  have  been 
developed,  there  is  still  another  problem  which 
we  have  discovered  efter  working  in  this  area  for 
n few  years. 

’/lien  all  of  the  data  and  data  prescriptions 
are  computer  usable,  and  all  data  management  is 
computer  based,  there  has  to  bo  datu  about  ^stem 
control  and  U3e. 

§1  stem  data  records  the  disposition  of  the 
storage  and  physical  structures  that  have  been 
selected  to  embody  the  content  structures  of  data 
and  data  description.  As  the  states  of  the  content 


Computers  and  Categorisation 


BKS2 


data  arc  changed  by  user  instruction  of  operator- 
operand  sequences  of  an  arithmetic  and  logical 
nature  to  be  performed  on  existing  content  data, 
a trace  at  both  the  storage  and  physical  structure 
level  (where  is  it  located,  how  did  it  get  there) 
and  at  the  content  level  (v/hat  was  it  named,  what 
does  it  mean)  is  maintained  in  the  system  data. 

A sy stem  data  set  relates  the  content  struc- 
tures (using  such  categories  as  'category', 
'relation',  etc)  to  the  storage  and  physical 
structures  (using  such  categories  as  'di3k  loca- 
tion' , 'core  memory  location*  , 'page  nr4no')  and 
to  the  operations  upon  content  structures  (using 
such  categories  as  'operator'  , 'qualifier',  etc). 
Furthermore,  as  syst  in  data  specifications  cover 
system  data  itself,  the  system  data  categories  and 
relations  (eg,  'page  name*  of  'relation'  is  at 
'disk  location')  nre  themselves  described  in  syst  or. 
data  relations  (eg,  'relation*  is  formed  fror. 
'relation  none'  and  'category')  as  well  as  the 
object  data  description  (eg,  'person'  has  'occupa- 
t ion'  in  'data  net ' ) . 

82  Data  Deecr iptior.  Management  via  /.'eta  Data 

Operations  are  performed  at  a variety  of  levels 
(eg,  Operating  on  code.  \i6ts  as  a target,  operat- 
ing  on  data  uo  a target,  operating  even  on  system 
data  as  a target)  and  by  a variety  of  users. 

It  1 s desirable  for  many  reasons  to  maintain 
the  system  data  in  the  sane  storage  structures 
as  the  object  end  met  a data  (master  codelists). 

This  desiderata  has  implications  for  the  recursive- 
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ness  of  the  definition  of  the  storage  structure,  or 
the  system  data  itself,  and  of  the  procedures 
(programs)  for  accessing  the  storage  structures, 

83  Quantification 

Quant  If  i cat  ion  of  items  at  the  various  levels 
can  be  done  systc-mal  i cally  for  many  different  pur- 
poses given  usable  data  structures  and  operations 
which  can  trace  aggregates  bach  to  particular 
items  despite  any  transformation  and/or  statistical 
t est . 

Given  the  wide  variety  of  items  discussed  mainly 
to  emphasise  the  categorization,  a detailed  dis- 
cussion of  quanit i f i cat  ion  is  outside  the  scope 
of  this  paper.  T 

However , social  scientists,  management  scientists, 
information  scientists,  and  computer  scientists 
do  perform  remarkable  similar  system  studies  on 
Iheir  particular  phenomena. 

9 CONCLUSION 

91  Rationalisation  of  Data  Description 

The  data  description  of  a data  code  is  an  old 
convention  in  computerized  data  handling*  However  , 
categories  were  only  known  by  their  field  location, 
i’he  activation  of  categories  as  data  descriptions  x 

with  data  codec  is  a computer  usable  improvement 
with  many  implications.  The  rationalisation  of 
data  descriptions  into  a master  list  (Meta  lata) 
is  a revolution.  Iho  classification  problems  arc 
dictionary  and  thesaurus  type  problems  which 
have  little  to  do  with  computers* 
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92  Bei-cript ion  of  Structure  of  Data  Content 

The  data  description  of  the  structure  of  the 
data  content  (System  Data)  bot  h as  to  Its  display 
(that  is,  changing  tie  layout  of  the  same  form)  and 
. in  to  its  form  (that  is,  changing  the  form)  is  also 

a classification  problem.  The  characteristics 
of  the  referents  have  little  to  do  with  computers. 
Bui  many  computer  conventions  have  grown,  up  over 
the  years  which  make  it  seem  lire  a computer 
problem.  Classification  problems  into  storage 
structures  and  machine  structures  arc  completely 
concerned  v/ith  computers.  The  data  structure 
(content  structure)  problem  however  becomes  a 
computer  problem  when  the  classification  of  the 
p structure  of  content  Is  complete  and  there  is  a 

desire  to  embed  it  in  a procedure  language.  The 
problem  of  the  compiler  design  spills  over  into 
storage  structures  to  be  executed  on  a particular 
machine.  The  design  of  advanced  compilers  is 
an. important  computer  problem. 

93  Hole  of  a Classification  Sememe 

The  characteristics  of  referents  which  are 
to  be  processed  through  artifacts  which  as  refe- 
rents themselves  have  their  own  characteristics 
(Process  Control)  over  a time  period  rests  on 

r 

constructs  which  are  defined  by  classification 
schemes.  Whereas  in  met  a data  the  emphasis  is 
on  characteristics,  in  process  control  the 
emphasis  is  on  control  of  the  flow  of  quanti- 
fied item  identities.  Concepts  of  activities, 
events,  transactions,  etc,  are  in  focus.  Items 
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with  certain  characteristics  can  access  activities 
which  continue  in  parallel.  System  flow  with 
actual  data  or  simulated  data  can  only  really  he 

V 

done  properly  with  a computer.  Modern  languages 
with  pure  procedures,  storage  tables  separate  form 
program  code  makes  implementation  of  these  appli- 
cations systems  even  more  reliant  on  a computer. 
However,  the  ability  to  re-design  the  constructs 
both  of  the  items  to  be  processed  and  of  the  proces- 
sing artifact  relies  entirely  on  classification 
schemes  which  have  organised  the  characteristics  of 
these  referents. 
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DRTC  Seminar  (7) (1969).  Paper  CA. 

POSTULATE- BASED  SUBJECT  HEALING  FOR  DICTIONARY 
CATALOGUE  SYSTEM . 

« 

G BHATTACHARYYA , Lecturer,  and  A NEELAMEGHAN , 
Professor  , Document at  ion  Research  and  Training 
Centre , Bangalore  \ . 

In  the  Classified  Catalogue  System 
( = CCS),  the  Specific  Entries  for  subjects 
going  with  the  different  Basic  Subjects, 
and  those  for  the  Compound  Subjects  going 
with  one  and  the  same  Basic  Subject  are 
brought  together  and  arranged  in  a filiatory 
sequence.  All  the  other  features  of  the 
CCS,  excepting  the  'filiatory  sequence'  can 
be  incorporated  in  the  Dictionary  Catalogue 
System  by  (1)  making  its  subject  cataloguing 
base  on  Postulates  of  Facet  Analysis  and 
Principles  of  Facet  Sequence;  and  (2)  adopt- 
ing the  Forward  Rendering  Method  for  the 
Specific  Subject  Heading  (=  SSH)  determined 
on  the  basis  of  the  Title-in-Standard-Ternia 
arrived  at  in  Step  5 of  the  Method  of 
Postulates.  A General  Subject  Entry  ( -■  GSE)  , 
prepared  on  the  basis  of  the  SSH  by  using 
each  of  the  Sought  Terms  as  the  First  Heading 
followed  by  the  other  terms  in  it  as  in  a 
cyclic  permutation,  provides  access  to  the 
Specific  Subject  Fntry  by  any  Sought  Term 
occurring  in  the  SSH.  To  help  in  determining 
the  correct  SSH  in  the  Heading  of  a GSE  it- 
self and  to  obviate  the  need  of  mentioning 
the  Ref erred-to-Heading,  a virgule  ( / ) and 
a full  stop  ( . ) are  used  to  indicate  its 
beginning  and  end  respectively. 


Abbreviations  Used 

CCS  = Classified  Catalogue  System 
DCS  = Dictionary  Catalogue  System 
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0 LAWS  OF  LIBRARY  SCIENCE  AND  DOCUMENT  FINDING 

SYSTEM 

To  satisfy  the  Five  Laws  of  Library  Science,  a 
document  finding  system  should  help  in  the 

1 Promotion  of  the  use  of  documents  (Law  1); 

2 Selection  of  just  those  documents  coextensive 
with  the  specific  interest  of  the  reader  at  the  moment 
(Law  2); 

3 Selection  of  all  the  documents  relevant  to  the 
specific  interest  of  the  reader  at  the  moment  (Law  3); 

4 Expeditious  selection  and  supply  of  all  the 
documents  of  specific  interest  to  the  reader  at  tho 
moment  (Lav/  4);  and 

3 The  achievement  of  this  economically  in  spite 
of  the  continuous  increase  in  the  number  of  docu- 
ments of  all  kinds. 

f 

In  designing  a document  finding  system  satis- 
fying the  above-mentioned  standards  of  service, 
problems  arise  mainly  when  the  reader's  question 
relates  to  information  about  a subject.  Therefore, 
this  paper  confines  itself  to  a discussion  of  the 
capacity  of  document  finding  systems  to  meet  the 
query  of  readers  about  subjects. 

1 CLASSIFIED  CATALOGUE  SYSTEM 
11  Devices  for  Efficiency 

The  CCS  has  the  capacity  to  meet  the  above  stan-  j 

dard  of  service  to  a high  degree,  The  design,  use, 
and  value  of  a CCS  have  already  been  described  (4,  3). 

The  efficiency  of  the  system  is  considerably  increased 
when 

1 The  Class  Number  for  the  documents  are  derived 
on  the  basis  of  a Freely  Faceted  Scheme  for  Classi- 
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float  ion  founded  on  a dynamic  Genera]  Theory  of  Classi- 
fication; 

,2  The  Feature  Headings  are  derived  according  to 
a Postulate-Based  Subject  Indexing  such  as  Chain 
Indexing;  and 

3  The  Class  Index  Entries  are  also  derived  accord- 
ing to  a Postulate-Based  Subject  Indexing,  such  as 
Chain  Indexing. 

12  Helpful  Feature 

The  helpful  features  of  the  CCS  designed  in  the 
manner  mentioned  above  are  as  follows: 

1 The  display  of  entries  for  documents  so  as  to 
give  an  arrangement 

11  Of  the  Compound  Subjects  going  with  differ- 
ent Basic  Subjects  helpful  to  the  majority  of  readers, 

12  Of  the  Compound  Subjects  going  with  one 
and  the  same  Basic  Subject  helpful  to  the  majority  of 
readers,  and 

13  Of  the  components  of  a Compound  Subject 
going  with  a Basic  Subject  helpful  to  the  majority 
of  readers; 

2 Consistently  maintaining  the  pattern  of  arrange- 
ment of  subjects  as  mentioned  in  11,  12,  and  13  above; 

3 Facility  for  a reader- librarian-document  finding 
system  dialogue  as  an  aid  in  the  precise  formulation 
of  the  reader's  query; 

4 Facility  for  browsing  among  the  entries  as  an 
aid  in  the  choice  of  document;  and 

5 Facility  of  approach  to  the  entries  for  docu- 
ments on  the  specific  subject  of  interest  of  the 
reader  at  the  moment  through  the  name  of  any  one  or 
more  of  the  components  of  the  subject. 
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« 

Such  a CCS  is,  i her 'fore , the  closest  practical 
approximation  of  the  document  finding  system  fit  to 
satisfy  the  Laws  of  Library  Science.  It  can  be  used 
as  a standard  for  < valve ting  the  capacity  of  other 
document  finding  systems. 

2 DICTIONARY  CATALOGUE  SYSTEM 

21  Approximating  the  CCS  , * 

The  DCS  is  a widely  used  system  for  document 
finding  although  its  capacity  to  satisfy  the  Lav/s  of 
Library  Science  is  of  a lower  order  than 'that  of 
the  CCS.  we  thought  it  worth  examining  whether  the 
features  of  the  CCS  that  make  it  an  efficient  docu- 
ment finding,  system  as  mentioned  in  Sec  **2  can  be 
incorporated  in  the  DCS.  And  if  so,  to  what  extent? 

3 POSTULATES  AND  PHI  NCI  ILLS  FORMA  COMMON  BASE 

The  recognition  of  the  possibility  of  improving 
upon  the  efficiency  of  the  X(:S  arose  from  the  reali- 
sation that  the  process  and  steps  of  classifying, 
designing  a scheme  for  Classification,  and  the  formu- 
lation of  Feature  Leadings  and  of  Subject  Headings 
could  all  be  based  on  one  ar.d  the  same  set  of  Postu- 
lates of  Facet  Analysis  and  Principles  cf  Facet 
Sequence . 

The  methodology  used  for  the  teaching  of  practi- 
cal classification  in  DRTC  using  different  schemes  for 
classification  was  an  aid  in  this  realisation.  Using 
the  Method  of  Postulates  ( 7 ) the  Facet  Analysis 
of  subjects  of  the  document  concerned  is  carried 
through  Steps  0 to  5 irrespective  of  the  Scheme  for 
Classification  used  to  construct  the  Class  Number  at 
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Step  3.  The  Subject  Reading  — Feature  Heading  or 
Class  Index  Heading  — is  derived  by  applying  the 
Chain  Procedure  to  the  Class  Humber  constructed  in 
the  manner  mentioned  above.  If  it  is  a Feature  Head- 
ing the  Terms  and  their  sequence  are  the  same  as 
those  in  the  Title -in -Standard -Terms  arrived  at 
Step  5i  without , of  course,  the  labels  for  each  of 
the  Kernel  Terms w If  it  is  a Class  Index  Heading  the 
sequence  of  the  Kernel  Terms  v/ill  generally  be  reverse 
of  that  of  the  Feature  Heading.  This  implies  that 
the  Feature  Headings  and  the  Class  Index  Heading  for 
a subject  can  be  formulated  on  the  basis  of  the  result 
of  the  Facet  Analysis  at  Step  5 of  the  Method  of 
Postulates.  In  other  words,  the  Class  Humber  need 
not  be  involved  in  the  formulation  of  the  Subject 
Heading.  This  has  been  discussed  in  a paper  by  S R 
Rangonathan  in  1964  l 9 ) and  also  in  his  paper  CB 
contributed  to  this  Seminar  ( 8 ) . 

4 UNHELPFUL  SUBJECT  HEALINGS  IN  rCS 

Aq  has  already  been  mentioned  in  Sec  12,  the 
value  of  the  CCS  arises  from  its  capacity  to  display 
in  a helpful  filiatory  sequence  the  entries  for  docu- 
ments embodying  Compound  Subjects  going  with  one  and 
the  same  Basic  Subject  and  those  going  with  different 
Basic  Subjects.  The  Specific  Subject  Headings  for  the 
DCS  have  so  far  been  derived  in  the  same  manner  as 
the  Headings  for  the  Class  Index  Entries  of  the  CCS. 
That  is,  applying  the  Chain  Procedure  to  the  Class 
Number  and  formulating  the  Subject  Heading  by  the 
Reverse  Rendering  Method.  This  leads  to  the  scatter 
even  of  the  entries  for  documents  embodying  Compound 
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Subjects  going  with  one  and  the  same  Basic  Subject, 
according  to  the  alrhabet ical  make-up  of  the  terms  in 
the  Subject  Heading.  Here  are  a few  examples  of  Sub- 
ject Headings  for  Compound  Subjects  going  with  the 
Basic  Subject  "Medicine": 

Anatomy,  Liver,  Medicine 
Anatomy,  Medicine 
Disease,  Esophagus,  Medicine 
liver,  Medicine 
Surgery,  Colon,  Medicine 
Surgery,  Liver  Medicine 

If  we  introduce  among  the  above ’Subject  Headings  other 
Subject  Headings  for  Compound  Subjects  going  with 
different  Basic  Subjects,  the  scatter  of  the  related 
subjects  becomes  even  more  chaotic. 

5 PROJECT  ON  SUBJECT  HEADING  FOR  DCS 

About  April  1968,  a project  was  taken  up  to 
examine  the  helpfulness  of  Subject  Headings  derived 
by  the  Forward  Rendering  Method  with  respect  to  the 
DCS. 

% 

51  Fr el im inary  Findings 

In  an  article  dealing  with  Class  Index  Headings 
for  micro  subjects  { 2 ) the  helpfulness  of  Forward 
Rendering  of  the  Class  Index  Headings  has  been  men- 
tioned. This  amounts  to  reading  a Heading  for  a 
Class  Index  Entry  as  if  it  were  a Feature  Heading. 

The  preliminary  findings  of  the  project  were  discussed 
in  the  DRTC  Weekly  Colloquium  12  of  4 December  1968. 
The  topic  discussed  was  "Forward  Rendering  vs  Reverse 
Rendering".  The  helpfulness  of  Forward  Rendering  of 
Subject  Headings  in  a DCS  was  demonstrated  with 
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examples.  A particular  advantage  convincingly  demon 
strated  was  the  collecting  together  of  Compound  Sub- 
jects going  with  one  and  the  same  Basic  Subject, 
which  would  be  scattered  in  the  Reverse  Rendering 
Method.  In  a PCS  this  facilitates  the  search  for 
Specific  Subject  Entries  in  a short  range  of  entries 
as  in  the  case  of  the  classified  arrangement  in  the 
CCS. 

52  Further  Work 

Having  noted  the  above  helpful  feature  of  the 
Forward  Rendering  in  Subject  Heading,  the  work,  was 
extended  to  examine  the  .following  in  particular: 

1 Whether  the  Compound  Subjects  going  with 

11  Different  Main  Subjects  can  be  brought 
together , 

12  Different  Non-Main  Basic  Subject  of  a part 
cular  Main  Subject  can  be  brought  together, 

15  Different  Host  Subjects  with  a particular 
Basic  Subject  can  be  brought  together; 

2 The  facility  to  be  provided  for  approach  to  a 
specific  subject  from  the  name  of  the  components  of 
the  Compound  Subjects  going  with  a Basic  Subject; 

3 Methods  of  rendering  the  Heading  of  the  General 
Subject  Entry  so  as  to  facilitate  selection  of  docu- 
ments of  interest  to  the  reader  at  the  moment  in 

an  economic  way; 

4 Methods  of  economy  in  making  General  Subject 
Entry  without  detracting  from  its  utility  in  achiev- 
ing objective  3 mentioned  above;  and 

5 The  inadequacies  of  the  suggested  method  of 
formulating  Subject  Heading  for  a DCS. 
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53  Procedure 

531  Selection  o f Documents  ar 

A^out  200  assorted  subjects  embodied  in  whole 
books  {that  is,  macro  document)  going  with  different 
Basic  Subjects  were  selected.  Each  subject  was 
facet  analysed  according  to  the  Method  of  postulates 
from  Step  0 to  Step  -5-  The  l'itle-in-Standard -Term 
arrived  at  Step  5-was  used  to  formulate  the  Specific 
Subject  Heading.  The  necessary  and  sufficient  num- 
ber of  Generic  Terms  comprehending  each  of  the  Kernel 
Terms  occurring  in  the  Tit le -in -Standard -Term  was 
interpolated  in  their  respective  places  in  the  Subject 
Heading  as  decided  by  the  Principles’ of  pacet 
Sequence,  specially  the  Wall-Pioture  Principle.  The 
use  of  a Scheme  for  Classification  facilitates  this. 

We  used  the  Freely  Faceted  version  of  the  Colon 
Classification. 
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532  Head  in a for  General  Subject  Entry 

Other  General  Subject  Entries  were  derived 
from  the  Heading  of  each  Specific  Subject  Entry. 

These  have  the  function  of  Subject  Cross  Reference 
Entry  — that  is,  directing  the  reader  to  she  Speci- 
fic Subject  Entry.  The  cyclic  permutation  of  terms 
in  a Specific  Subject  Heading,  as  explained  in  an 
earlier  paper  ( 2 ) was  used.  Here  is  an  example. - 

Specific  Subject  Heading?- 

AGRICULTURE , Tropics,  Disease,  Insect 
Headings  for  the  General  Subject  Entries  derived 
from  the  above  Specific  Subject  Heading:- 

In3ect ./ AGRICULTURE,  Tropics.,  Disease 
Disease,  Insect./  AGRICULTURE,  Tropics, 
Tropics,  Disease,  Insect ./  AGRICULTURE 


2 28 
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Each  of  the  terms  in  the  Specific  Subject  Heading 
that  can  constitute  an  approach  t orm  (that  is, 

Sought  Term)  is  made  an  Entry  Vrord  giving  rise  to  * 
a Heading  for  a General  Subject  Entry,  A reader, 
af"fcer  locating  in  the  alphabetic  arrangement  the 
term  denoting  the  Kernel  Idea  he  has  in  mind,  reads 
the  Heading  for  the  General  Subject  Entry  starting 
from  the  term  in  capitals  following  a full  stop  and 
virgule.  That  would  give  him  the  heading  of  the 
Specific  Subject  Entry.  For  example,  if  the  readers 
term  of  approach  is  'Insect'  when  the  specific 
Subject  of  his  interest  is  "Insect  diseases  in 
Tropical  Agriculture",  he  would  come  across  the 
Heading  "Insect ./  AGRICULTURE,  Tropics,  Disease". 

\ -he  Heading  for  the  Specific  Subject  Entry  is  given 

by  reading  the  above  Heading  for  General.  Subject 
Entry  as  "AGRICULTUKE,  Tropics,  Disease,  Insect". 

The  manner  in  which  such  Headings  for  Subject 
Entries  are  to  be  read  and  its  advantages  have  been 
mentioned  in  the  earlier  paper  ( 2 ). 

533  A1 phabet isat ion 

The  Specific  Subject  Entries  and  the  General 
Subject  Entries  were  arranged  in  a single  alpha- 
betical sequence  by  their  Headings.  A sample  of 
the  resulting  catalogue  is  given  in  Sec  91 . 

534  CCS  and  DCS:  larallel  Arrangement 

A sample  of  fifty  Compound  Subjects  going  with 
the  Basic  Subject  "Medicine"  were  selected.  Each 
subject  was  assigned  a Class  Number  according  to 
Colon  Classification.  The  entries  were  arranged  in 
the  classified  sequence  and  a list  prepared. 

O 
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The  Class  Number  and  the  corresponding  Feature  Heading 
wars  retained.  The  same  set  oi  entries  were  then  re- 
arranged alphabet icaly  according  to  the  Headings  for 
the  Specific  Subject  Entries  prepared  in  the  manner 
suggested  in  Sec  531 . The  two  sets  of  entr: es  were 
arranged  in  parallel  columrsto  facilitate  comparison 
(_See  Sec  92).  The  bibliographical  dexaile  of  the 
documents  concerned  are  not  given  in  the  list.  How- 
*ever,  specimens  of  the  Specific  Subject  Entry  may  be 
seen  in  the  list  in  Sec  91 • 

6 OBSERVATION 

6 1 Compound  Subjects  going  with  a Main  Subject 

In  a CCS  all  t he  Compound  Subjects  going  with  a 
particular  Main  Subject  will  be  brought  together. 

It  may  be  seen  from  the  catalogue  given  in  Sec  91 
that  the  Compound  Subjects  going  with  the  Main 
Subject  ,:Agr  iculturc"  , are  brought  together.  So 
also  is  the  case  with  tha  Compound  Subjects  going 
with  each  of  the  Main  Subjects  "Animal  Husbandry1', 
"Biology" , "Botany",  "Medicine",  "Microbiology"  and 
"Zoology" . 

62  Compound  Subjects  going  with  a Non-Main  Basic 
Subject 

In  a CCS  all  the  Compound  Subjects  going  with  a 
particular  Non-Main  Basic  Subject  of  a Main  Subject  • 
will  be  brought  together.  This  implies  that 

1 All  the  Compound  Subjects  going  with  a System 
Basic  Subject  will  be  brought  together. 

It  can  be  seen  in  column  b of  the  Table  given 
in  Sec  92  that  the  Compound  Subjects  going  with  the 
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Systems  Basic  Subject  ,:Ayurveda"  are  brought  together. 

2 All  the  Compound  Subjects  gt  ing  with  a Specials 
Basic-  Subject  v.ill  be  brought  together. 

It  can  be  seen  in  column  b of  the  Table  given 
in  Sec  92  that  the  Compound  Subjects  going  with  the 
Specials  Basic  Subjurt  Child  Medicine1'  are  brought 
together.  So  also  .r  the  case  v-ith  the  Compound 
Subjects  going  w-b  ouch  of  the  Specials  Basic  Sub- 
jects "Medicine  of  the  Embryo"  and  "1  emale  Medicine". 

? All  the  Compound  Subject?  going  with  a parti- 
cular Canon icol  Basic  Subject  will  be  brought  together. 
The  suggested  method  of  formulating  Subject  Headings 
will  ensure  this  feature  also  in  the  DCS  as  it  has 
dene  in  the  case  of  the  Systems  Basic  Subject  and  the 
Spec-isle  iiasic  Subject. 

63  Sue jee  s going  with  a Host  Subject 

Tr>  a CCS  all  the  subjects  going  with  a parti- 
cular Koet  Subject  will  be  brought  together.  It  may 
be  soc-n  in  . column  b of  the  Table  given  in  Sec 
92,  t^at  the  subjects  going  v'ith  the  Host  Subject 
"Medicine  of  H.;out3\e  System"  are  brought  togetner; 
so  also  is  tho  case  vl"1  h subjects  going  with  each 
of  the  Most  Subjects*  "Biuease  :n  Vediclr.-" , "Medicine 
cf  Irimary  Sensory  System",  "Medic  ire  of  Eye", 

•'Medicine  of  Respiratory  System",  "Medicine  of  Lung", 
and  "Physiology  of  Lung". 

M Approach  tc  Specific  Subject  Imry 
6 4 1 Alphabetical  Sub jet ^ Apd.Cft 

The  CCS  provides  an  alphabetical  index  of  sub- 
jects, to  help  the  reader  to 
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1 Locate  in  the  Classified  Part  the  entries  for 
documents  of  specific  interest  to  him  at  the  moment; 
and 

2 Land  him  in  a region  in  the  Classified  part 
ouch  that  he  can  locate  the  entries  lor  documents  of 
specific  interest  to  him  with  the  aid  of  the  filia- 
tory  arrangement  of  the  entries  and  the  Feature 
Headings  even  ii  the  term  under  which  he  looks  up 
denotes  an  idea  broader  tnan  the  one  about  .vhich 

he  actually  requires  information. 

This  facility  promotes  efficiency  in  the  reader- 
librarian-  document  finding  system  dialogue  leading  to 
a precise  formulation  of  the  reader's  query. 

642  General  Sub.iect  Entry 

The  kind  of  Heatings  for  the  General  Subject 
Fntries  to  be  derived  on  the  basis  of  the  Specific 
Subject  Headings  has  been  motioned  in  Sec  332.  Such 
a Heading  provides  fr,r  an  approach  to  t ie  Specif  ic 
Subject  Entries  by  the  name  of  any  one  or  more  of 
the  components  in  the  norm  of  ;he  Compound  Subject 
concerned.  It  will  be  remembered  that  the  necessary 
and  sufficient  number  of  Generic  Terras  ?s  introduced 
in  each  of  the  Specific  Subject  Headings  ( See  Sec  531)* 
As  a result,  an  approach  to  the  Spec.ffc  Subject 
Entries  by  a tern  denoting  a broad -r  Kernel  Idea 
i 8 also  facilitated.  A reader  is  thus  eiubled  to  land 
in  a region  of  the  ICS  whore  the  Compound  Subjects 
going  with  either  a y.ain  Subject,  cr  a N’on-f/ain 
Basic  Subject,  or  ev m a Host  Subject,  an  the  case 
nay  be,  will  be  found  together  within  a nhort 
range  of  entries.  This  helps  him  to  locute  the 
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entries  for  the  documents  of  specific  interest  to 
him  at  the  moment  with  comparatively  greater  ease 
than  would  be  possible  if  the  Heading  for  the 
Specific  Subject  Entries  formulated  according  to  the 
Reverse  Rendering  Method.  Here  is  an  example: 

Let  us  suppose  that  the  specific  subject  o-f 
interest  to  the  reader  at  the  moment  ia  "Ecology  of 
Fungus".  He  may  look  up  in  the  catalogue  under  the 
term  ’Ecology' . The  following  entries  with  'Ecology' 
as  the  Entry  Word  occur  in  the  catalogue: 

Ecology./  BIOLOGY 

Ecology./  BIOLOGY,  Land 

Ecology./  BIOLOGY,  Polar 

Ecology./  BOTAIfY,  Thallophyta,  Fungus 

Ecology,  Migration./  ZOOLOGY,  Aves 

Obviously, the  reader  will  choose  the  fourth 
entry.  According  to  the  prescription  given  in  Sec  532 
the  Heading  of  the  Genera)  Subject  Entry,  will  be 
read  as  'BOTANY,  Thallophyta,  Fungus,  Ecology*. 

This,  in  fact,  is  the  Heading  of  the  Specific  Subject 
Entry  under  which  lie  will  find  the  entries  for  the 
documents  on  the  specific  subject  of  interest  to  him 
at  the  moment  — that  is,  "Ecology  of  fungus".  It 
is  possible  that  the  reader  may  look  up  under  the  Entry 
Word  'Fungus'.  He  will  then  come  across  the  follow- 
ing entry: 

"Fungus,  Ecology,/  BOTANY,  Thallophyta" 

This  is  read  os 

"BOTANY,  Thallophyta,  Fungus,  Ecology" 

As  in  the  preceding  cose,  this  will  be  the  Heading 
of  the  Specific  Subject  Entry. 
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651  Classified  Catalogue  System 

Let  us  suppose  that  the  specific  subject  of 
interest  to  the  reader  is  "Carcinoma  of  Lung".  Let 
us  also  suppose  that  in  the  CCS,  he  looks  up  the 
Alphabet  ical  Part  under  the  term  "Tumour".  The  Head- 
ing of  the  Class  Index  Entry  will  be  "Tumour,  Lung 
Medicine".  Against  this  will  be  given  the  Class 
Number  I<,45;472.  He' now  looks  up  the  Classified 
Part  of  the  catalogue  under  this  number.  Of  course, 
it  is  assumed  t hat  the  reader  will  not  conclude  from 
the  entry  in  the  Alphabetical  Part  that  the  library 
has  no  documents  on  the  subject  "Carcinoma  of  Lung"! 

In  the  Classified  Part  all  the  entries  for  documents 
dealing  with  the  varieties  of  "Tumours  of  Lung"  will 
be  brought  together  and  arranged  in  a helpful  sequence. 
The  Feature  Headings  will  help  him  in  locating  the 
entries  for  the  documents  dealing  with  the  specific 
subject  of  his  interest  at  the  moment  — namely, 
"Carcinoma  of  Lung". 

652  Pictlonarv  Catalogue  System 

In  the  PCS,  using  the  particular  pattern  of 
rendering  the  Heading  of  General  Subject  Entries  sugges- 
ted in  Sec  532,  th6  reader  is  helped  in  two  ways  by 
the  General  Subject  Entries  themselves  to  the  same 
extent  as  that  given  by  See  also  Subject  Gitries  ( 3 ) : 

1 Ke  gets  specific  information  a^  to  whether  the 
library  has  a document  or  not  on  the  specific  subject 
of  interest  to  him  at  the  moment;  and 

2 He  gets  the  Specific  Subject  Heading  under  which 
he  will  find  the  entries  for  the  documents  on  the 
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specific  subject  of  interest  to  him  at  the  moment 
irrespective  of  the  name  of  the  component  of  the 
Compound  Subject  under  which  he  loops  up  in  the 
catalogue. 

It  is  worth  noting  here  that  each  of  the  General 
Subject  Entries  contains  In  itself  the  Heading  of 
the  Specific  Subject  Entry.  This  is  not  so  in  the 
case  of  the  Class  Index  Entries  of  the  CCS.  And 
therefore,  the  reader  connot  ascertain  from  the 
Class  index  Entries  whether  the  library  contains  a 
specific  document  on  the  specific  subject  of  his 
interest  at  the  moment.  This  issue  has  been  dealt 
with  in  detail  in  the  earlier  paper  ( 1 ).  This 
element  of  uncertainty  is  practically  eliminated  in 
the  ECS. 

66  Economy  in  Making  General  Subject  Entry 
661  Current  Practice 

Consider  the  following  Specific  Subject  Heading 
prepared  according  to  the  existing  rules  of  Chain 
Procedures 

physical  method, diagnosis,  DISEASE,  child,  medicine. 

The  See  also  Subject  Entries  will  be  es  followsj- 

DIAQNOSIS,  DISEASE  CHILD,  MEDICINE. 

See  el  so 

physical  method,  diagnosis , disease,  child,  medicine, 

DISEASE,  CHILD,  MEDICINE. 

See  also 


PHYSICAL  METHOD,  DIAGNOSIS,  DISEASE,  CHILD,  MEDICINE. 
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CHILD,  MEDICINE. 

See  also 

PHYSICAL  METHOD,  DIAGNOSIS,  DISEASE,  CHILD,  MEDICINE. 

MEDICINE. 

See  alao 

PHYSICAL  METHOD,  DIAGNOSIS,  DISEASE,  CHILL,  MEDICINE. 
622  Suggested  Met  hog 

According  to  the  suggestion  in  this  paper,  the 
Specific  Subject  Heading  for  the  example  in  Sec  661 
will  be  formulated  a6  follows j 

MEDICINE,  Specials,  Child,  Disease,  Diagnosis, 
Physical  mothod 

The  Heading  of  the  General  Subject  Entries  *vil)  be 
as  follow 8! 

Physical  method./  MEDICINE,  Specials,  Child, 

Disease,  Diagnosis 

Diagnosis,  Physical  method ,/ MEDICINE,  Specials, 
Child,  Disease 

Disease,  Diagnosis,  physical  method ./  MEDICINE, 
Specials,  Chile 

Child,  Disease,  Diagnosis,  Ihysicsl  method./ 
MEDICINE,  Specials 

663  Annotat ion 

Between  the  two  sets  of  entries  given  in  See  661 
and  662  respectively,  there  is  piactically  no  difference 
either  in  the  number  of  entries  or  .in  the  number  of 
terms  in  an  entry  taken  as  a whole. 

Each  of  the  General  Subject  Entries  given  in  Sec 
662  is  virtually  a See  Subject  Entry  having  a 
function  similar  to  that  of  a See  also  subject  Entry 
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given  in  Sec  661.  Therefore,  if  a See  Subject  Entry 
is  to  be  made  according  to  the  present  practice  using 
each  of  the  Headings  given  in  Sec  6C2  as  the  Feferred- 
from-Heuding,  then  the  Specific  Subject  Heading  is 
to  be  u3ecl  as  the  Ref erred-to-Heading. 

* 

Example  t 

Diagnosis,  Ihysical  Method,/  MEDICINE,  Specials, 
Child  Disease 
See 

MEDICINE,  Specials,  Child,  Disease,  Diagnosis, 

Physical  method . 

The  particular  pattern  of  rendering  the  Heading 
of  a General  Subject  Entry  prescribed  in  this  paper 
obviates  the  need  of  mentioning  the  Referred-to- 
Head ing. 

7 SUMMARY  OF  FINDINGS 

71  Increasing  the  Efficiency  of  the  ECS 

From  the  discussion  in  the  proceeding  nectfons 
it  can  be  inferred  that  a number  of  the  advantages 
of  the  classified  part  of  the  ( CG  can  be  built  into 
the  DCS  by 

1 Using  the  Title -in- Standard -Terns  arrived  t.t 
Step  5 in  the  Method  of  Postulates  for  Classify!!  g, 
as  the  basis  for  formulating  the  Specific  Subject 
Heading; 

2.  Interpolating  in  the  appropriate  positions  in 
the  Title -in -Standard -Tern  the  necessary  and  suffi- 
cient number  of  *'Geneiic  Terns”  as  determined  by  the 
Wall- Picture  Principle; 

3 Using  the  Forward  Rendering  Met  he  d ir.  ren- 
dering the  Specific  Subject  Heading. 


CA72 


Bhattacharyya  and  Neelameghan 


72  Help  from  General  Subject  Intry 

The  General  Subject  Entry  is  formulated  in  such 
a way  that  it  helps  the  reader  in  the  choice  of  the 
Heading  for  the  Specific  Subject  Entry  for  documents 
likely  to  be  most  pertinent  to  his  interest  at  the 
moment  . 

» 

75  Inadequacy 

With  the  method  suggested  hero  while  it  is  possi 
ble  for  the  DCS  to  make  a closer  approximation  to  the 
CCS,  the  former  cannot  still  bring  together  the  sub- 
ject entries  in  a filiatory  sequence  as  t hat  achieved 
by  the  latter.  For  example,  the  entries  foi  docu- 
ments on  Compound  Subjects  going  with  different 
Main  Subjects  will  be  scattered  by  the  alphabetical 
make  up  of  the  name  of  the  Main  Subjects.  A similar 
scatter  occurs  among  coordinate  isolate  ideas  of 
Compound  Subjects  going  with  one  and  the  care  Main 
Subject  or  Host  Subject. 


731  Example  of  Scatter  by  .Main  Subject 


Sequ 

euc*  \n 

Colon  Classification 

1 Alphabetical  arrangement 

B 

Mat  henat i c 

Agriculture 

C 

Fhysics 

Biology 

D 

Eng  ineering 

Botany 

E 

Chemistry 

Chemistry 

F 

Technology 

Economics 

G 

Biology 

Engineer  lug 

H 

Geology 

Geology 

1 

Botany 

History 

J 

Agriculture 

Mat  hematics 

K 

Zoology 

Medicine 

L 

Medicine 

Fhysics 

V 

* » * » 1 • 

History 

Folitical  science 

w 

Folitical  science 

Technology 

X 

Economics 

Zoology 

■ M.  nM 


Postulate-Based  Subject  Heading  CA812 

i 


752  Example  of  Scatter  by  Coordinate  leolate 


Sequence  in 

Colon  Classification 

Alphabetical  arrangement 

L>  2 

Modi ci ne , 

Anatomy 

Medicine  > 

Anat ony 

W 

Medicine , 

Physio  logy 

Medicine , 

Disease 

L;4 

Medicine , 

Disease 

Medicine , 

Genetics 

Medicine  , 

Personal 

Medicine, 

Personal 

hygiene 

hygiene 

L;6 

Medicine , 

Genet ios 

Medicine , 

Physiology 

8 PROVISIONAL  RULES  .TOR  MAKING  SUBJECT  HEALING 
81  Heading  for  Specific  Subject  Entry 

81 1 Choice  of  Heading 

1 The  subject  of  the  document  is  to  be  Facet 
Analysed  according  tc  the  Method  of  Postulates-  using 
Steps  0 to  5,  as  prescribed  In  the  prolegomena  ( 7 )• 

Note.-  1 In  using  the  Method  of  Postulates,  the 
General  Theory  of  Classification  as  propounded  Jn  t lie 
Prolegomena  (6)  is  assured. 

2 The  Tltlo-in-Standard-Terma  arrived  at  in 
Step  5 is  to  be  used  .'or  formulating  1 lie  Specific: 
Subject  Heading. 

812  Render ing 

1 The  descriptive  labels  -affixed  to  tfe  Kernel 
Terms  in  the  Tit le-ln-Standard-Tc mr  are  to  be  removed. 

2 At  the  beginning  of  the  Titlc-in-Standard- 
Terms  the  Main  Subject  lerm  is  te  be  extrapolated 
ii  it  is  not  already  present. 
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3 The  term  ’Systems’  or  ’Specials’,  as  the  case 
may  be,  is  to  be  interpolated  between  the  Main  Sub- 
ject Term  and  the  tern  denoting  the  Systems  Basic 
Subject  or  that  denoting  the  Specials  Basic  Subject. 

4 The  necessary  and  sufficient  number  of  Gene- 
ric Terms  comprehending  each  of  the  Kernel  Terms, 
other  than  a Basic  Subject  Term,  are  to  be  interjo- 
lated  in  their  appropriate  places  as  determined  by 
the  Principles  for  Facet  Sequence. 

Note In  choosing  the  Generic  Terms,  a Freely 
Faceted  Scheme  for  Classification,  such  as  CC  v.ill  be 
helpful.  A thesaurus  constructed  on  Gound  principles 
of  classification  can  alec  be  used  for  this  purpose. 

5 Each  of  the  full  stops  between  the  Kernel 
Terms  is  to  be  replaced  by  a comma. 

6 The  sequence  of  the  Kernel  Terms,  determined 
according  to  the  rules  given  in  the  preceding  cate- 
gories of  this  section,  is  to  be  retained  in  rendering 
the  Spocific  Subject  Heading. 

813  Style  of  Writing 

1 The  term  denoting  the  Main  Subject  in  the 
Specific  Subject  Heating  is  to  be  written  in  capital 
letters. 

2 Fach  of  the  other  terms,  including  the  Fain 
Subject  Term  in  Phase  2 of  a Complex  Subject,  in  the 
Specific  Subject  Heading  is  to  be  written  In  ordinary 
hand  with  the  initial  letter  capitalised. 

3 A term  denoting  a Phase  ■^elation  is  to  be 
written  in  ordinary  hand  and  underlined  (italics 
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4 An  auxiliary  terir  is-  to  be  written  in  'ordi- 
nary hand . 

82  Heading  for  General  Subject  Entries 

821  Choice 

1 The  Specific  Subject  Heading  is  to  be  used  as 
the  basis  for  formulating  the  Headings  of  the  General 
Subject  Entries. 

2 A General  Subject  Entry  is  to  be  prepared 
using  as  First  Heading  each  of  the  Sought  Terms, 
excepting  the  Main  Subject  Term,  in  the  Specific 
Subject  Heading. 

822  Hendering 

1 Each  First  Heading  is  tc  be  followed  by  the 
) other  terms  in  the  Specific  Subject  Heading  as  in  a 

cyclic  permutation. 

823  Style  of  Writing 

1 The  last  Term  in  the  Specific  Subject  Heading, 
occurring  in  each  Heading  of  the  General  Subject  Entry 
got  by  permutation,  is  to  be  successively  followed  by 

a full  stop  ( » ) and  a virgule  ( / ). 

2 Other  rules  for  the  Style  of  Writing  the 
Heading  of  a General  Subject  Entry  will  be  the  same 
as  those  given  in  Sec  81?. 

91  Catalogue 

Africa./  ZOOLOGY,  Aves,  natural  history 

AGRICULTURE,  Disease,  Therapeutics,  Drug,  Antibiotics 
WOODBINE,  ]&.  Antibiotics  in  agriculture.  1963. 

v ; 4 1 639 1 . N63 

AGRICULTURE,  Specials,  Tropics,  Disease.  Insect 

CASWELL.  Agricultural  entomology  it  the  tropics. 
1962.  J9UA3i4-2T8  N62 

3 
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Algae#/  BOTANY,  Specials,  Water,  Obearij  Thallophyta 

Algae,  Natural  history,  United  States  of  America./ 
BOTANY,  Specials,  Water,  Fresh  Water 

Anatomy./  ZOOLOGY,  Nervous  system 

ANIMAL  HUSBANDRY,  Ruminant,  Physiology,  Metabolism 
BLAXTER.  Energy  metabolism  in  ruminants.  1962. 

KX,2Z*,33  H62 

ANIMAL  HUSBANDRY,  Ruminant,  Rumen,  Microbiology 
HUNGATE.  Rumen  and  its  microbes,  1966. 

KX,2Z,26T;(GX)  N66 

Anthropogeography , Migration,  Bibliography./  GEOGRAPHY 
Antibiotics./  AGRICULTURE,  Disease,  Therapeutics,  Drug 
Arthropoda,  Jnsecta*,  Reproduction./  ZOOLOGY 
Aves,  Ecology,  Migration./  ZOOLOGY 
Aves,  Natural,  History,  Africa,/  ZOOLOGY 

Bacteria,  Genet ics ./ MICROBIOLOGY  ' 

Bacteria,  Habitat,  Soil./  MICROBIOLOGY 

Bacteria./  TECHNOLOGY,  Commodity  production,  Food, 

Meat  and  meat  products,  Spoilage 

Bacteria,/  TECHNOLOGY,  Commodity  production,  Food, 
Spoilage 

Bibliography./  GEOGRAPHY,  Anthropogeography,  Migra- 
tion 

BIOLOGY,  Ecology 

ODUM  and  ODUM.  Fundamentals  of  ecology.  Fd  2.  I960. 

G;  5 N68 

BIOLOGY,  Genetics,  Evolution  application  of  statis- 
tical Calculus 

MORAN.  Statistical  process  of  evolutionary  theory. 
1962.  0{66&eBT  H62 

BIOLOGY,  Specials,  Luiid,  Ecology 

WADSYORTH,  j£d.  Measurement  of  environmental 
factors  in  terrestrial  ecology.  I960, 

G9UB|5  N68 

BIOLOGY j Specials,  Polar,  Ecology 

DUNBriR,  Ecological  developments  in  Polar  regions 
etc.  1968.  G9UAGZ;5  K68 

BOTANY , Physiology,  Metabolism,  3Titrogen 

HEWITT  and  CUTTING,  jM.  Recent  aspects  of  nitro- 
gen metabolism  in  plants.  19C8.  I|33-(E150)  N68 
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BOTANY,  Specials,  Water,  Fresh  Water,  Algae,  Natural 
history,  United  States  of  America 
SMITH.  Fresh  water  algae  of  the  United  States 
Ed  2 . 1950  . I9UX7  ,22 : 1 2 .75  N50 

BOTANY,  Specials,  Water,  Ocean,  Thallophyta,  Algnc, 
BONEY.'  Biology  of  marine  algae.  1906. 

I9U97.22  N66 

BOTANY,  Thallophyta,  Fungus,  Ecology 

ROBINSON.  Ecology  of  fungi .* 1 967 . K,23;5  N67 

Carcinoma./  MEDICINE , Respiratory  system,  lung  Dis- 
ease, Tumour,  Malignant. 

Commodity  production,  Food,  Meat  and  meat  products, 
Spoilage,  Bacteria./  TECHNOLOGY 

Commodity  production,  Spoilage,  Bacteria./  TECHNOLOGY 

Continuous./  MICROBIOLOGY,  Culture 

Continuous./  MICROBIOLOGY,  Physiology  influenced  by 
Microbiology,  Culture,  Continuous 

Culture,  Continuous./  MICROBIOLOGY 

Culture,  Continuous ./  MICROBIOLOGY,  Physiology 
influenced  by  Ilicrooiology 

Culture./  ZOOLOGY,  Specials,  Embryo,  VUrtebrata 

Drug,  Antibiotics./  AGRICULTURE,  Lise  arse,  Therapeutics 

Disease,  Insect./  AGRICULTURE,  Specials,  Tropics 

Disease,  Micro-organism , Tuberculosis ./  MEDICINE, 
Respiratory  system,  Lung 

Disease,  Therapeutics,  Drug,  Antibiotics.  / AGRICULTURE 

Disease,  Tumour,  Malignant,  Carcinoma./  TflE, 

Respiratory  system,  Lung 

Ecology./  BIOLOGY 

Ecology./  BIOLOGY,  Specials,  Land. 

Ecology./  BIOLOGY,  Si  oials,  Polar 

Ecology./  BOTANY,  Thallophyta,  Fungus 

Ecology,  Migration./  ZOOLOGY,  Aves 

Embryo,  Vortebrata,  Culture./  ZOOLOGY,  s 

Evolution  application  of  Statistical  c / 

BIOLOGY,  Genetics 
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Food,  Mont,  and  meat  products,  Spoilage,  Bacteria./ 
TECHNOLOGY , commodity  production 

Food,  Spoilt. ge,  Fact eria ./  TECHNOLOGY.,  Commodity 
production 

Fresh  water,  Algae,  Natural  history,  Gnii  ed  States 
o.f  America./  BOTANY,  Specials,  Water 

Fresh  water,  Vermes,  Nemat  helr-3  nt  he  a , Nematoda./ 
ZOOLOGY,  Specials,  Water 

Fungus,  EcoLogy./  BOTANY,  Thallcphyta 


Gasteropoda,  Prosobranchiata,  Natural  history,  Great 
Britain./  ZOOLOGY,  Mullusca 

Genetics,  EvoLution  application  of  Statistical  calculus, 
BIOLOGY 

Genetics./  MICRO BIO ICGY , Bacteria 

GEOGRAPHY,  Anthropo geography , Migration ; Bibliography 
MAlIGALAM , Human  migrations  A guide  to  migration 
literature  in  English,  1953-1962.  19bC. 

1146  N68 

Great  Britain,/  ZOOLOGY,  Molluscs. , Gasterpoda, 
Prosobranchiata,  Natural  history 


Habitat,  Soil./  MICROBIOLOGY,  Bacteriology 

Insect ./  AGRI  CHI.  TURE.  Specials;  Tropics,  Disease 
Insect  a,  Re  product  icn./  ZOOT/5GY,  Are  hro  coda 
Invert  ebrata , He r vc v t sy st  en . / ZO GLO GY 

Land,  Ecology./  BIOLOGY,  Specials 

Lung,  Disease,  Microorganisms > Tuberculosis./  MEDICINE, 
.Respiratory  system 

Lung,  Disease,  Twncur,  Malignant,  Carcinoma./  MEDIC I BE, 
Respiratory  system 


Malignant,  Carcinoma./  MEDICINE , Respiratory  system, 
Lung,  Disease,  Tumour 

Meat  and  meat  products,  Spoilage,  Bacteria./ 
TECHNOLOGY,  Commodity  pro  dot : cn , Food 
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MEDICINE,  Respiratory  system,  Lung,  Disease, 
Microorganism,  Tuberculosis 

DUFAULT,  Diagnosis  and  treatment  of  pulmonary 
tuberculosis.  Ed  2.  1957.  1,45*4-21  N57 

MEDICINE,  Respiratory  system,  Lung,  Disease,  Tvmour, 
Malignant,  Carcinoma 
BIGIJAl . Car c inoiau  of  the  Lung . 1956. 

L,45;4-7257  N5<3 

Metabolism,/  ANIMAL  HUSBANDRY,  Ruminant,  Physiology 

Metabolism,  Nitrogen./  BOTANY,  Physiology 

Microbiology./  ANIMAL  HUSBANDRY.  Ruminant,  Rumen 

MICROBIOLOGY,  Bacteria,  Genetics 

HAYES.  Genetics  of  bacteria  and  fchej.r  viruses, 
etc.  Ed  2.  1966.  G7,2;6  N63 

MICROBIOLOGY,  Bacteria,  Habitat,  Soil 

GRAY  and  PARKINSON,  Ed.  Ecology  of  soil  bacteria. 
1968.  CT, 2-5711  " N67 

MICROBIOLOGY,  Culture,  Continuous 

MALEK  and  FENEL.  Theoretical  and  methodological 
basis  of  continuous  culture  of  microorganisms. 
1966.  GT ; 1 8 , 3 N66 

Microbiology,  Culture,  Cont inuous ./  MICROBIOLOGY, 
Physiology  influenced  by 

MICROBIOLOGY,  Physiology  influenced  by  Microbiology, 
Culture,  Continuous 

POWELL  and  others,  Ed.  M'Icrobia  physiology  and 
continuous  culture.  1967. 

Microorganism,  Tuberculosis ,/  MEDICINE,  Respiratory 
system,  Lung,  Disease  ' 

Migration,  Bibliography./  GEOGRAPHY , Anthropogeography 

Migration./  ZOOLOGY,  Aves,  Ecology, 

Mollusca,  Gasteropoda,  Pro sobranchiata,  Natural 
history,  Great  Britain./’  ZOOLOGY 


Natural  history,  Africa./  ZOOLOGY,  Aves 

Natural  history,  Great  Britain./  ZOOLOGY,  Mollusca, 
Gasteropoda,  Frosobranchiata 

Natural  history,  United  States  of  America,/  BOTANY, 
Specials,  Water,  Fresh -water,  Algae 
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Nemathelminthes,  Nematoda./  ZOOLOGY,  Specials, 
Water,  Fresh-water,  Vermes  1 

Kenjatoda./  ZOOLOGY,  Specials,  Water,  Fresh-v/ater , 
Vermes,  Nemathelminthes 

Nervous  system,  Anatomy./  ZOOLOGY 

Nervous  system./  ZOOLOGY,  Invert ebrata 

Nitrogen./  BOTANY,  Ihysiology,  Metabolism 

Ocean,  Thallophyta,  Algae./  BOTANY,  Specials,  Water 

Physiology,  influenced  by  Microbiology , Culture, 
Cont inuous ./  MI  CEO BIOLOGY  ' 

Physiology,  Metabolism./  ANIMAL  HUSBANDRY,  Ruminant 

Physiology,  Metabolism,  Nitrogen./  BOTANY, 

Polar,  Ecology./  BIOLOGY,  Specials 

Prosobranchiata,  Natural  history,  Great  Britain./ 
ZOOLOGY,  Mollusca,  Gasteropoda 


Reproduction./  ZOOIDGY,  Arthropoda,  Insects 

Respiratory  system,  Lung,  Disease,  Microorganism, 
Tuberculosis./  MEDICINE 

Respiratory  system,  Lung,  Disease,  Tumour,  Malignant, 
Carcinoma./  MEDICINE 

Rumen,  Microbiology./  ANIMAL  HUSBANDRY,  Ruminant 

Ruminant,  Ihysiology,  Metabolism./  ANIMAL  HUSBANDRY 

Ruminant,  Rumen,  Microbiology./  ANIM.Jj  HUSBANDRY 

Soil./  MICROBIOLOGY,  Bacteria,  Habitat 

Spoilage,  Bacteria./  TECHNOLOGY,  Commodity  production, 
Food 

Spoilage,  Bacteria./  TECHNOLOGY,  Commodity  Production, 
Pood,  Meat  and  meat  products 

Statistical  calculus./  BIOLOGY,  Genetics,  Evolution 
application  of 

TECHNOLOGY,  Commodity  production,  Food  meat  products, 
Spoilage,  Bacteria 

JENSEN.  Microbiology  of  meats.  1954. 

F8,53Za;4-24  N54 


246 


CA91 


Postulate-Eased  Subject  Heading 


TECHNOLOGY,  Commodity  production,  Food,  Spoilage, 
Bacteria 

TANNER . Microbiology  of  food 3.  1944. 

F8, 53;  4-24  N44 

Thallophyta,  Algae./  BOTANY,  Specials,  V/ater,  Ocean 

Thallophyta,  Fungus,  Ecology./  BOTANY 

Therapeutics,  Lrub , Antibiotics./  AGRICULTURE, 

Disease 

Tropics,  Disease,  Insect./  AGRICULTURE,  Specials 

Tuberculosis./  MEDICINE,  Resporatory  system,  Lung, 
Disease,  Microbrganisms 

Tumour,  Malignant,  Car cinoma ./  MEDIC INE , Respiratory 
system,  Lung,  Disease 

United  States  of  America./  BOTANY,  Specials,  V/ater, 
Fresh-water,  Algae,  Natural  history 

Verme3,  Nemathelimint  hes , Nematoda./  ZOOLOGY,  Specials, 
Water,  Fresh -water 

Vertebrata,  Culture./  ZOOLOGY.  Specials,  Embryo 


V/ater,  Fresh  v/ater , Algae,  Natural  history,  United 
States  of  America./  BOTANY,  Specials 

Water,  Fresh,  .water,  Verm  s,  Nematheininthes , Mertafcda ./ 
ZOOLOGY,  Specials 

Water,  Ocean,  Thallophyta,  Algae./  T O TAN  Y,  Specials 

ZOOLOGY,  Arthropoda,  Insects,  Reproduction 
DAVEY.  Reproduction  in  the  insects.  1965- 

x,a6;  67  N65 

ZOOLOGY,  Aves,  Ecology,  Migration 
MATHEWS.  Bird  navigation.  1966. 

K,  95  *;  58  N53 

ZOOLOGY.  Aves,  Natural  history,  Africa 

MOREAU.  Bird  faunas  of  Africa  and  its  islands. 

1966.  K, 96 ; 1 2:6  N56 

Zoology,  Specials,  Embryo,  Vertebrate,  Culture 
NEW,  Culture  of  vertebrate  embryos.  196 6. 

*9.9,9 16:16  1166 
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ZOOLOGY,  Inverted  rat  a,  Nervous  system 

WIERSMA,  Ed.  Invertebrate  nervous  systems.  1967. 

ZOOLOGY,  Mollusca,  Gasteropoda,  prosobranchiata, 
Natural  history,  Great  Britain 

FRETTFR  and  GRAHAM,  British  prosobranch  molluscs. 
1962.  K, 753 ; 1 2 .56  N62 

ZOOLOGY,  Nervous  system,  Anatomy 

KR1EG.  Functional  neurcanatomy , 1966. 

K,07;2  N66 

ZOOLOGY,  Protozoa,  Physiology 

HUNT HER.  Biochemistry  and  physiology  of  protozoa, 
1964.  K , 2 ; 5 N64 

ZOOLOGY,  Specials,  Water,  Fresh-water,  Vermes, 
Nemathblminthes,  Nematoda 

GOODEY.  Soil  and  freshwater  nematodes,  1963. 

K9UK7 ,631  N63 


92  Classified  Sequence  and  Alphabetical  Sequence 


Classified  sequence 

Alphabetical  Sequence 

(a) 

Vo) 

L"K-56-N  Medicine,  Ency- 
clopaedia 

MEDICINE,  Anatomy 

L;2  Medicine,  Anatomy 

MEDICINE,  Anatomy  bias  to 
Medicine,  Nervous  sys-~ 
teit,  Brain,  Disease, 
Diagnosis,  Physical 
Method,  X-ray 

L;2(fcbL,72;4:3 ,253  Medi- 
cine, Anatomv  bias  to 
Medicine,  Nervous  sys- 
tem, Brain,  Disease, 
Diagnosis,  Physical 
Method,  X-ray 

MEDICINE,  Bone,  Disease, 
Metabolism  influenced 
by  Medicine,  Endocrine 
gland,  Parathyroid, 
Physiology 

L',4j3,2  Medicine,  Dise- 
ase, Diagnosis,  Physi- 
cal method 

MEDICINE,  Circulatory 
system,  Heart,  Disease 
in  relation  to  Medi- 
cine,  .Female ^Obstetrics 
Pr  egnan  cy 

O 
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Classified  Sequence 

Alphabetical  Sequence 

(a)  • 

Qd 

D;4:3,411  Medicine,  Disea- 

— se-,  Diagnosis,.  Pat  ho  rr 

logy,  Cell  examination 

MEDICINE,  Digestive  syst- 
. ..  em,  Eeojhagua , Disease 

•L;4:6  Medicine,  Disease, 
Therapeutics 

MEDICINE,  Digestive  sys- 
tem, Large  intestine; . 
Colon.  Anatomy  bias  to 
Medicine,  Disease,  The- 
rapeutics, Surgery 

L;4-2  Medicine .Disease , 
Microorganism,  Virus 

MEDICINE,  Digestive  sys- 
tem, L^ver 

L;4-725s6,7  Medicine, 
Disease,  Tumour,  Malig- 
nant, Therapeutics, 
Organotherapy 

MEDICINE,  Digestive  sys- 
tem, Mouth,.  Disease, 
Tumour,  Malignant, 
Carcinoma 

L;4-94s6  Medicine,  Disea- 
se, Burn,  Therapeutics 

MEDICINE,  Disease,  Burn, 
Thorapeut ics 

L;4-9B  Medicine,  Disease, 
Infect ious 

MEDICINE,  Disease,  Diag- 
nosis, Pathological, 
Cell  examination. 

L,13Z;2  Medicine,  Trunk, 
Anat  omy 

MEDICINE,  Disease,  Diag- 
nosis, Physical  method 

L,15;4  Medicine,  Thorax, 
Disease 

MEDICINE,  Disease,  In- 
fect ious 

L , 1 7 ; 2 Medicine,  Neck, 
Anatomy 

MEDICINE,  Disease,  Micro- 
organism, Virus 

L,18;2  Medicine,  Head, 
Anat  omy 

MEDICINE,  Disease,  Thera- 
peut ics 

L,187  Medicine,  Head, 
Scalp 


L,21;4-7257  Medicine, 
Digestive  system,  Mouth, 
Disease,  Tumour,  Malig- 
nant , Carcinoma 


MEDICINE,  Disease,  Tumour 
Malignant,  Therapeutics 
Organotherapy 

MEDICINE,  Encyclopedia 
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Classified  Sequence 

Alphabetical  Sequence 

(a) 

ia I 

1,23; 3 Medicine,  Digestive 
system,  Esophagus, 

Disease 


L,24;4-7257  Medicine, 
Digestive  system,  Sto- 
mach, Disease,  Tumour, 
Malignant , Card-  noma 

L,  2722 ;2&bL; 4:7  Medicine, 
Digest !ve  system,  Large 
intestine,  Colon,  Anatomy 
bias  to  Medicine,  Disease 
'Therapeutics , Surgery 

1,291  Medicine,  Digestive 
system,  L^ver 

I,32;4&aL9F;3l  Medicine, 
Circulatory  system, 

Heart,  Heart,  Disease  in 
relation  to  Medicine, 
Female,  Obsterics, 
Pregnancy 

L,4155  Medicine,  Respira- 
tory system,  Nose,  Sinus 

1,45; 3 :b6  Medicine,  Respi- 
ratory system,  Lung, 
Physiology,  Measurement 

L ,45 ; 38<5aL; 4 : 3 > 1 Medicine, 
Respiratory  system,  Lung, 
Physiology,  Respiration, 
in  relation  to  Medicine, 
Disease,  Diagnosis,  Cli- 
nical method 

1,45:4-21  Medicine,  Res- 
piratory system,  Lung, 
Disease,  Microorganism, 
Tuberculosis 


MEDICINE,  Endocrine  gland, 
Physiology  bias  to  Medi- 
cine, Genetics,  Reproduc- 
tion 

MEDICINE,  Genito-ur inary 
system,  Bladder , Disease, 
Tumour 


MEDICINE,  Head,  Anatomy 


MEDICINE,  Head,  Scalp 


MEDICINE,  Neck,  Anatomy 


MEDICINE,  Nervous  system, 
Anatomy 

MEDICINE,  Nervous  system, 
Disease,  Strudtural, 
Injury,  Supersensitivity 

MEDICINE,  Primary  sensory 
system,  Eye,  Disease, 
Functional  disorder, 
Allergy 


MEDICINE,  Primary  sensory 
system,  Eye,  Lens, 
Disease,  Opacity: 
Glaucoma 
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Classified  Sequence 

Alphabetical  Sequence 

(a-) 

(b) 

L,52;4-72  Medicine,  Genito- 
urinary system,  Bladder, 
Disease,  Tumour 


L,6  ;3&bL;67  Medicine, 
Endocrine  gland  , Physio- 
logy bias  to  Medicine, 
Genetics,  Reproduction 

L,7;2  Medicine,  Nervous 
system,  Anatomy 


L»7>4~70£;s298  Medicine, 
Nervous  system,  Disease, 
Structural,  Injury, 

Super  sensitivity 


L,85;4-337  Medicine,  Pri- 
mary sensory  system,  Eye, 
Disease,  Functional  Dis- 
order, Allergy 

L,853N;4-71 1 2 Medicine, 
Primary  sensory  system, 
Eye,  Lens,  Disease,  Opa- 
city: Glaucoma 

L , 9 2 ; 4-333&gL , 6 4 ; 3 Mod i - 
cine,  Lone,  Disease,  Meta- 
bolic influenced  by 
Med i c ine , End o cr i n e gland , 
Parathyroid , Physiology 

L9B;2  Medicine,  Specials, 
Embryo , Anatomy 


L9E',4:7  Medicine,  Spe- 
cials, Embryo,  Disease, 
Therapeutics,  Surgery 


MEDICINE,  Primary  sensory 
system,  Skin,  Disease, 
Tumour , Mai ignant , 

' Carcinoma 

MEDICINE , Respiratory  sys- 
tem, Lung,  Disease, 
Microorganism,  Tuber- 
culosis 

MEDICINE,  Respiratory  sys- 
tem, Lung,  Physiology, 
Measurement 

MEDICINE,  Respiratory  sys- 
tem, Lung,  Physiology, 
Respiratory  in  relation 
to  Medicine,  Disease, 
Diagnosis,  Clinical 
method 

MEDICINE,  Respiratory 
system,  Nose,  Sinus 


MEDICINE,  Specials,  Child, 
Disease,  Functional  dis- 
order, Allergy 

MEDICINE,  Specials,  Child, 
Newly  born,  Tissue, 

Anat  c-my 


MEDICINE,  Specials,  Child, 
Primary  sensory  system, 
Eyo,  Disease,  Function- 
al disorder,  Blindness 

MEDICINE,  Specials,  Embryo, 
Anatomy 
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Classified  Sequence 

Alphabetical  Sequence 

(a) 

0>) 

L9B3,93Z;21  Medioine,  Spe- 
cials, Embryo,  Foetus, 
Tissue,  Anatomy,  Micro- 
scopical 

MEDICINE,  Specials,  Embryo, 
Disease,  Therapeut ics , 
Surgery 

L9C;4:3,2  Medicine,  Spe- 
cials, Child,  Disease, 
Diagnosis , Physical  .method 

MEDICINE,  Specials,  Embryo, 
Foetus,  Tissue,  Anatomy, 
Miscroscopical 

l9C;4-337  Medicine,  Spe- 
cials, Child,  Disease, 
Functional  disorder, 
Allergy 

MEDICINE,  Specials,  Female, 
Genito-ur inary  system, 
Genital  organ,  Uterus, 
Cervix,  Disease,  Tumour, 
Malignant,  Carcinoma 

L9C0,93Z;21  Medicine,  Spe- 
cials, Child,  Newly  born, 
Tissue,  Anatomy 

MEDICINE,  Specials,  Female, 
Obstetrics,  labour,  Ope- 
ration, Forceps  delivery 

L9F;31s3  Medicine,  Specia- 
ls, Female,  Obstetrics, 
Pregnancy,  Diagnosis, 
Clinical  method 

MEDICINE,  Specials,  Female, 
Obstetrics,  Pregnancy, 
Diagnosis,  Clinical 
met  hod 

L9F; 31&gL,32:4  Medicine, 
Specials,  Female,  Obste- 
trics, Pregnancy  influ- 
enced  by  Medicine,  Cir- 
culatory  system,  Heart, 
Disease 

MEDICINE,  Specials,  Female, 
Obstetrics,  Pregnancy 
influenced  by  Medicine, 
Circulatory  system,  Heart, 
Disease 

L9F:3577  Medicine,  Spe- 
cials, Female,  Obstetrics, 
labour,  Operation,  For- 
ceps delivery 

MEDICINE,  Specials,  Indu- 
stry, Respiratory  system, 
Ivng,  Disease 

19P»55'I ; 4—7257  Medicine, 
Specials,  Female,  Genito- 
urinary system,  Genital 
organ,  Ovary,  Disease, 
Tumour,  Malignant,  Car- 
cinoma 

MEDICINE,  Specials,  Tropi- 
cal 
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Classified  Sequence 

Alphabetical  Sequence 

(a) 

...  -.-Lb). 

L9P,5533;4-7257  Medicine, 
Specials,  Female,  Genito- 
urinary system.  Genital 
organ,  Uterus,  Cervix, 
Disease,  Tumour,  Malig- 
nant, Carcinoma 

MED]  Cl  NE , Sy at  eia , Ayurveda , 
Digestive  System,  Large 
intestine,  appendix, 
Disease , Inflammat ion , 
Appendicitis,  Therapeu- 
tics 

L9UA3  Medicine,  Specials, 
Tropical 

MEDICINE,  System,  Ayurveda, 
Disease,  Therapeutics 

L9X,45;4  Medicine,  Specials 
Industry,  Respiratory  sys- 
tem, Lung,  Disease 

MEDICINE,  System,  Siddha, 
Specials,  Female,  Disease 

LB; 4:6  Medicine,  System, 
Ayurveda,  Disease.  The- 
rapeutics 

MEDICINE,  Thorax,  Disease 

LB,27214;4-15:6  Medicine,  MEDICINE,  Trunk,  Anatomy 

System,  Ayurveda,  Diges- 
tive System,  Large  intes- 
tine, Appendix,  Disease, 

Inflammation,  Therapeutics 

LC-9F;4  Medicine,  System, 
Siddha,  Specials,  Female, 
Disease 
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SUBJECT  HEADING  AND  DO  CLIENT  FINDING  SY; 

S R RAMGANATHAN,  rational  Research  Prof  n Library 

Sci ence  and  Honorary  Profa a a or,  J?RTCj_j§;  >_  3 . 


The  difficulties  of  pre-dete rained  Sub- 
ject Headings  in  their  use,  prep;  ration,  and 
maintenance  an  discussed,  usin tj  LC  S Deject 
headings  as  the  type.  The  identity  of  tTTe 
first  five  steps  in  the  systematic  procedure 
for  subject  analysis-,  baser  m postulates, 
for  the  post-debornination  of  Mass  Number 
and  of  Subject  Heading  is  described.  Examples 
are  citecb  from  the  near-conourrcnce  to  this 
idee  found  in  the  Bri  ti  sh  national  bibliography , 
the  partial -concurrence  Tourid*  in  the  ifedicax 
sub  ject  headin  gs  and  the  divergence  found  "in 
the  LC  Subject  hoaaln  -:s . Further  problems 
awoitihg  pursuit  "in'  the  improvement  of  the 
post-determination  of  Subject  Headings  are 
discussed  in  renvcct  of  the  syntax  of  the  ideas 
in  the  Forward  Multiple  Subject  leadings  and 
in  the  Reverse  multiple  Subject  Headings  used 
for  See  Reference . The  D7\?C  cxnerinert  ir.  the 
possibility  of  removing  the  residual  aiul'i- 
culties  by  the  use  of  Indio  veer  Digits  ir  non- 
tioned.  Finally,  the  relative  helpfulness 
in  document  find! nr  system,  of  the  use  of 
natural  language  and  if  class!! icotory  language 
respectively  for  expressing  Multiple  Subject 
Heeding  is  raitid . 


1 PRE-DETERf  FINED  SU.V*EC2  HEADING 

The  number  of  subjects  in  the  l livers-'  of  Sub- 
jects is  many  tines  larger  ti.an  tie  number  of  words 
in  any  preferred  natural  3 argua  . Further,  the 
Universe  of  Subjects  is  continuously  1 nr cuing  forth 
new  subjects.  No  natural  language  is  able  vo 
create  r.ew  words  at  ci.  equal  rote.  Therefore,  a 
Sublect  Heading  other  than  a Basic  -Sul  jeot  Headii  g 
has  to  contain  many  words  or  vord-gmd  s need 
respectively  as  lf*in  Heading  and  successive  Cc^rcneul 
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Headings.  In  other  words,  a Subject  Heading  has  to 
be  a Multiple  Heading, 

11  Number  of  Subject  Headings 

The  number  of  Subject  Headings  to  be  included  in 
a pre-detennined  list  of  Subject  Headings  has  to  be 
of  the  order  of  the  number  of  subjects  in  the  Universe 
of  Subjects;  indeed,  it  has  to  be  very  very  large. 
Therefore,  the  LC  Subject  .headings  extends  to  1,557 
three-columned  page3,  each,  column  having  ebout  57 
lines.  There  are  nearly  50,000  Subject  Headings  be- 
sides an  even  larger  number  of  auxiliary  or  reference 
entries.  And  yet,  those  cannot  include  the  headings 
for  the  new  subjects  that  will  emerge-  continuously  in 
the  future. 

12  Step  for  Hconony 

According  to  the  introduction  to  the  book,  in 
order  to  effect  a substantial  raving  in  the  number  of 
Subject  Headings  listed,  and  to  shorten  their  list, 
the  names  of  the  folic  wing  categories  have  been 
omitted  from  the  list:- 

”1  Persons,  with  tie  exception  of  a few  such  as 
Lincoln,  Napoleon,  Snukespeare , Ricliard  Vagner*  and 
V/ashington ; 

2 Corporate-  bodies; 

5 Places,  when  they  fom  an  integ.ral  part  of 
other  headings  or  ere  used  in  examples  cited  under 
so  ie  subjects , or  whnn  sub-divisiono  under  then  must 
be  shown,  as  in  the  ccse  of  historical  periods; 

\ Lower  natural  groups  in  botr.ny  and  zoology; 

D Individual  chemical  compounds; 

6 Ships ; 
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7 Religious  bodies; 

3 Special  prayers;  and 
9 Individual  deities." 

15  Cost  of  Production 

In  spite  of  such  large  omissions,  the  time,  the 
manpower,  and  the  finance  required  to  produce  and 
publish  periodical  editions  of  such  a ?re -determined 
List  of  Subject  Headings  arc  bound  to  be  enormous. 

14  Difficulty  in  Use 

Apart  from  this,  the  use  of  such  i massive, 
heavy  volume  of  Subject  Headings  is  by  itself  not  easy. 
It  is  made  even  loss  easy  by  scope  notes  and  reference 
notes  of  several  kinds,  occurring  under  several  head- 
ings. For  example,  the  following  "Scope  notes''  find 
other  reference  notes  occur  under  the  heading,  'Civil 
Service ' s- 

"Civil  Service 

"Hero  are  entered  works  on  career,  government 
service,  and  the  laws  governing  it.  ‘.Yorks  on  govern- 
ment service,  including  that  by  political  appointment 
or  employment  contract,  arc  entered  under  the  nan  i of 
the  country,  state,  or  city,  with  the  subdivision 
"officials  and  employees" . Works  on  personnel  of  e 
specific  government  agency  are  cntcrcc  under  the  nano 
of  that  agency,  with  t:'.<;  sub-division  "officials  md 
employ  *es" . " 

In  addition  to  this,  there  arc  the  following  normal 
references  under  the  sane  headings - 

"sa  (=  see  also), 

Administrative  la./ 

Application  for  office 


Bureaucracy 
Civil  list 
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Civil  service  pensioners 

Collective  labour  agree- 
ment s 


Public  officers 
Uniforms,  Civil 
Veteran  s-Employment 


Misconduct  in  office 


Municipal  officials  and 
employees 


"x  ( = see) , 

Admini strati on 
Government  employees 


Of  f i ce , Tenure  of 
Tenure  of  office 


"xx  (=  refer  from) 
Administrative  law 
Bureaucracy 


Public  administration 
Public  officers" 


. Political  science 

There  is  also  the  following  additional  S ee  also  note! 
'See  also  subdivisions 

"Officials  and  employees  — Appointment,  Quali- 
fications, Tenure,  etc 
Under  names  of  countries,  cities,  etc" 

The  cause  for  so  many  notes  under  a heading  is  the 
alohabetical  scattering  of  related  Subject  Headings. 

15  Procrustean  Bed 

In  spite  of  the  large  number  of  Headings  pro- 
vided, the  LC  Sub.lect  headings  forces  many  subjects 
into  one  or  other  of  the  Procrustean  Beds  — Subject 
Headings  — provided  by  it.  It  is  difficult  to 
find  among  then  coextensive  Subject  Headings  even 
for  many  subjects  at  book-level  --  not  to  speak  of 
the  level  of  micro  subjects  embodied  in  micro  docu- 
ments, such  as  articles  in  periodicals.  In  this 
connection,  we  have  to  remember  that  f micro  subject 
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of  today  often  reaches  the  book-level  tomorrow.  The 
plight  of  newly  formed  subjects  will  be  even  worse. 
The  Sear's  list  minimises  the  cost  of  production; 
but  it  drastically  reduces  the  number  of  Procrustean 
Beds.  Naturally,  this  reduces  enormously  the  chance 
J-  for  coextensive  Subject  Headings. 

16  Parallelism  between  Finding  Subject  Heading  and 
Glassi  fying 

The  defects  of  pre-detennined  Subject  Headings 
are  similar  to  those  of  a pro -determined  Schedule 
of  Subjects  for  use  in  classifying  — that  is,  using 
on  enumerative  scheme  providing  ready-made  Class  Num- 
bers for  all  subjects.  The  rigidity  and  the  in- 
adequccy  are  of  the  sane  order  in  both  the  cases* 

In  1924,  an  attempt  was  made  to  replace  enumerative 
classification  by  a scheme  which 

1 Facet-analyses  each  subject  as  and  when  it 
turns  up; 

2 Translates  each  facet-tern  into  it3  facet-nun- 
ber;  and  then 

3 Synthesis 03  all  the  facet-numbers  and  thus 
forms  the  Class  Number- 

In  other  words,  the  Class  Number  of  a subject  is 
post-determined  instead  of  being  pre-detemined. 
During  the  last  forty  years,  the  successive  refine- 
ments of  this  method  of  post-determination  of  Class 
Nmbers  have  been  removing  the  residual  elements 
of  rigidity  lurking  in  the  method.  Today  we  have 
reached  the  rigidity-free  scheme  of  tne  post-deter- 
mination of  the  Class  Number  of  each  subject,  as 
ai>\  when  it  turns  up.  This  is  denoted  by  the  term 
'Freely  Faceted  Scheme  for  Claosif ication'  (10). 
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Similarly,  we  should  replace  the  inadequate  and  rigid 
pre-determined  list  of  Subject  Headings  by  the  post- 
determination of  the  Subject  Headings  of  a subject  as 
and  when  it  turns  up.  This  too  can  be  done  by  a 
'Freely  Faceted  Scheme  for  Subject  Heading' . This 
method  has  not  yet  become  widely  known  and  popular. 

This  is  due  to  historical  reasons  and  to  the  inertial 
resistance  to  any  rethinking  inherent  in  man. 

2 AN  EXPERIENCE  OF  19 A3 

21  Visit  to  the  Library  of  Congress 

In  August  1943,  I visited  the  Library  of  Congress 
for  the  first  time.  I was  received  with  great  kind- 
ness and  given  every  facility  to  observe  "the  work  be- 
hind the  screen"  in  that  library.  I was  auaaed  to 
find  two  large  teams  of  staff  working  in  two  huge  rooms 
one  in  fixing  the  Class  Number  of  the  new  accessions, 
and  the  other  in  fixing  the  Subject  Headings  of  the 
same . In  essence,  this  meant  doing  the  same  task 
twice.  Because,  the  objective  of  each  of  those  two 
tasks  is  the  same.  In  the  evening,  I was  asked  to 
address  the  members  of  the  staff.  T said  in  effect, 
"No  country  less  rich  than  USA  could  afford  the  wastage 
of  money  involved  in  rucn  a duplication  of  work.  If 
it  were  left  to  me,  T shall  disband  one  of  tne  teams'.’1 
Then  cane  a pertinent  plaintive  remark  from  the 
floor,  "Then  we  shall  all  lose  our  job!"  (Laughter)  . 
"No",  I said,  "you  v.ill  all  be  employed  in  the  more 
enjoyable  human  work  of  reference  service  --  t lie  work 
of  helping  every  reader  in  an  intimate  and  personal 
way  in  the  choice  of  his  books  --  and  derive  supreme 
satisfaction  from  the  gleam  of  satisfaction  radiat- 
ing from  the  eyes  of  the  readers."  A voice,  "Thank 
God!  We  are  safe." 
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22  First  Version  of  Chain  Procedure 

Once  the  Class  Humber  is  fixed  by  the  classi- 
fication section  by  reading  the  book  and  doing  every 
tiling  else  necessary  , the  Subject  Heading  could  be 
derived  in  no  tine  from  the  Class  Number  with  the  aid 
of  the  Chain  Procedure - The  first  version  of  this 
procedure  for  deriving  Subject  Heading  from  Glass 
Number  was  published  in  1938  (10)-  It  was  then  shown 
that  this  procedure  could  be  used  alsc  wi  th  the 
Decimal  Class  Number  as  the  basis.  At  that  tine, 

I had  not  realised  teat  the  LC  Gloss  Number  would  not 
lend  itself  for  use  In  Chain  Procedure;  because  its 
moke-up  was  not  expressive  of  the  subject  represented 
by  it.  The  LC  Class  Number  denoted  its  subject  only 
extentienally  and  not  descriptively.  Nor  was  this 
nnsuitebility  of  the  LC  Class  Number  raised  by  any- 
body in  the  audience.  Sven  today  because  of  the 
use  of  the  LC  Scheme  for  Classification,  double 
expenditure  in  men,  money,  and  tine  has  to  be  perpetua 
ted.  Chen  will  rationalisation  be  done? 

23  I'y  0\si  7ro ng  Impression 

In  the  early  ywt-.rs,  I was  under  the  impression 
♦hat  tV.e  01as3  Number  of  the  subject  of  a book 
should  be  fixed  before  its  Subject  Heeding  could  be 
derived  from  it.  This  impression  woe  due  to  the 
practical  procedure  followed  a no  rt  commended  in 
1937  for  classifying  a book  (9).  7 hu  same  wrong 

impression  was  perpetuated  in  another  book  in  1944 
(7),  This  wrong  impression  v/33  again  rc-ir.forced 
in  the  same  year  in  i-  bo 5k  by  K ;f  Sivaiaman  (19). 
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3 EMERGENCE  0?  THE  CORRECT  VIEW 

31  Foundation 

The  first  foundation  for  the  correct  approach  in 
the  matter  was  laid  in  1957  in  terns  of  postulates 
for  classification  (10).  This  foundation  was  re- 
fined in  1956  (0). 

32  Systematic  Procedure  for  Subject  Analysis 

The  refinement  in  the  postulati  om.l  approach, to 
classification  led  to  a systematic  procedure  for 
classification.  A full  account  of  this  systematic 
procedure  \va3  given  in-  1962  (5). 

4 GENERAL  MISCONCEPTION 

Even  after  the  systematic  procedure  for  classi- 
fying* without  any  dependence  whatever  on  a pre- 
determined facet  formula,  had  been  established,  the 
implication  of  the  systematic  procedure  for  establish- 
ing the  Subject  Heading  of  a book  without  dependence 
on  the  Class  Number  was  not  realised  for  another  two 
years.  Some  adverse  writings  on  the  3ritidi  tech- 
nology index  started  in  1962,  disclosed  a misconcep- 
tion about  Facet  Analysis.  It  implied  the  belief 
that  Facet  Analysis  was  either  by  itself  classifi- 
cation or  that  it  was  a technique  designed  exclusively 
for  classification.  This  is  not  correct.  Cn  the 
other  hand,  Facet  Analysis  can  be  used  for  three 
•''ifferent  purposes :- 

1 Help  in  the  construction  of  the  Class  Number 
of  a document ; 

2 Help  in  the  precise  formulation  of  the  sub- 
ject requirement  of  a reader}  and 

3 Kelp  in  the  construction  of  the  Subject  Head- 
ing of  a document  (14). 
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5 POS  T-DETERi  IIHATI 02,  OF  SUBJECT  IlEADTliG  .AND 
OF  CLASS  NTBiBER 

5-1  Systematic  Procedure  for  Subject  Heading 

The  systematic  procedure  for  Subject  Heading 

* 

based  on  Postulates  and  Facet  Analysis  was  demons- 
trated in  1904  f 1 5 ) ■ Let  us  take  the  following  title 
published  in  the  British  national  bibliography  of 
1965,  wi  th  the  acces  sion  number  (369-10239)  t- 

"Rehab ilitation  following  fracture  of  the 
femoral  neck”. 

The  following  are  the  results  in  tne  euccessive 
steps  of  the  systematic  procedure  in  arriving  at  the 
Subject  Heading  for  the  document  on  the  basis  of  the 
Postulates  and  Principles  for  Facet  Sequence.  In 
order  to  save  space,  the  annotations  and  the  expla- 
nations leading  to  each  stop  from  the  preceding  step 
have  been  omitted.  They  can  be  easily  found  by 
following  the  analogy  from  the  examples  worked  out 
in  the  Elements  of  library  classification  (1962)  and 
in  the  Prolegomena  to  library  classification  (1967) 
(11). 

Thb  following  abbreviations  are  used  in  the 
example,  from  Step  3 onwards j- 
(BS)  = Basic  Subject 

£ \2j  = Round  1 Energy  Facet 

£ UiPlJ?  = Rrund  J Level  1 Ma tter-Property  Facet 
CWJ  » Round  I Level  1 Personality  Facet 

C^J  = Round  1 Level  2 Personality  Facet 

Step  1»  Full  Title t-  In  Geriatrics,  rehabili- 
tation following  the  fracture  of  the  femoral  neck. 

Step  2i  Titie  in  Kernel  Terms*-  Medicine  (aged) 
Rehabilitation.  Fracture.  Bone.  Thigh.  Heck. 
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No  to : - The  composite  tend  'Femur'  is  not  likely 
to  be  know  to  a generalist  reader.  Therefore,  it  is 
expressed  in  terms  of  its  generally  known  constituent 
word-pair  'Bone  (Thigh)'.  For  a similar  reason,  the 
term  'Geriatrics'  is  replaced  by  the  word-pair 
'l.odicine  (Aged) ' . 

Step  3*  Apply  c ed  Title:-  h'edicine  (Aged)  (BS). 
Rehabilitation  Fracture  /""l HP  1_7.  Bone 

(Thigh)  /“1F1J7.  Nook  jT  1P2_7. 

Step  4*.  Transformed  Title:-  Hedi cine-Aged  (BS). 
Bone-Thigh  ^flPI J.  Neck  Fracture  /”liIP1_7* 

Rehabilitation 

Step  5:  Title  in  Standard  Terns:-  It  is  same 

as  the  Transformed  Title,  since  no  term  in  it  seems 
to  require  change  into  standard  technical  tens. 

Ve  can  now  remove  all  the  abbreviations  denoting 
the  status  of  each  term  according  to  the  Postulate  of 
Fundamental  Categories.  Then  vo  get  the  following 
Subject  HeadingJ- 

"Hedicine-Aged . 3one-Thigh.  Neck.  Fracture. 
Rehabilitation" . 

There  is  no  nes;d  to  go  through  the  steps  6 and 
7*  construct  the  Class  Number,  and  then  come  back 
to  the  Subject  Heading  already  found  in  Step  5* 

52  British  national  blbliORraph.,’  > Near-Concurrence 
521  Subject  Heading  In  the  Classified  Part 

The  British  national  bibliography  is  a clasei- 

* mm  i m mb  i mm 

fied  catalogue.  Therefore,  the  sequence  of  the 
component  headings  of  a Subject  lit edo  no  in  the 
alphabetical  part  is  the  reverse  of  the  sequence  of 
the  component  headings  in  the  corresponding  Feature 

O 
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Heading  ( = Subject  Heading)  in.  the  classified  part. 

The  Feature  Heading  in  the  classified  part  reads  as 
f 0II0W3 

Medicine.  Hygiene  and  Diseases  of  the  Aged. 

Surgery.  Femur.  Neele.  Fractures,  rehabilitation. 

The  Feature  Heading  is  baaed  on  the  scheme  for 
classification  given  in  2d  14  (1942)  of  DO.  There 
C18.97  represented  ’Hygiene  and  Diseases  of  the  Aged'. 

But  in  2d  17  (1903)  that  number  is  shown  to  represent 
only  'Geriatrics'  (=  Medicine  (Aged;).  Therefore, 
the  Feature  Heading  will  get  changed  into: 

Medicine  (Aged).  Surgery.  Fenwr.  Heck. 

Fractures.  Rehabilitation. 


322  L&at  ic. . T jjuig-A  n 

the  Classified  Fart 

here  the  exotic  term  ’Surgery'  persists  in  order 
to  represent  :'r  Surgery”  in  the  Glass  Hun  be  r '018.97 
r Surgery” . This  if  due  to  DC  which,  though  it 
generally  follows  the  Postulate  oi  Facet  Sequence, 
fails  to  do  so  in  the  IJaii  Subject  "61  Medicine".  In 
fact,  according  to  “C,  "Step  4»  Transformed  Title" 
in  the  systematic  procedure  will  read  as  follows: 

Geriatrics  (-  Medicine  (Aged))  (33) . 

Surgery  > Femur  (=  Bone  (Thigh))  27 1 J 

Heck  £ . Fracture  J.  Rehabili- 

tation £ 2\J , 

523  Removal  of  the  Tot  otic  T*  ro  iv  cm<  tj  1 e Ro  verse 
Subject  HeadinTf'ln  tTie^~Al‘pha^etic~aV  Index 

However,  the  exotic  term  'Surgery'  has  been 
removed  by  the  British  rn cl  oral  bibliography  from 
the  Reverse  SubJ»ct  Heading  given  to  this  b?:k  in  its 
alphabetical  part  where,  as  already  stated,  t lie 
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components  of  the  Multiple  Suoject  Heading  are  written 
in  the  reverse  sequence.  Here  is  that  Subject 

» 

Heading*. 

"Rehabilitation:  Fractures:  Peroral  Neck  ( = Heck; 

Femur  (=  Thigh  (3one)):  Old  pcoole  (=  Aged)". 

524  Onission  ox  "Medicine"  fro. 1 the  Subject  Heading 

in  "the  AlpLabetical  Part' 

Here,  the  heading  "Medicine''  lias  been  omitted 
because  it  is  inplied  in  the  last  component  heading 
"Old  peoDle".  This  onission  is  according  to  the 
Rules  of  Chain  Indexing  (2). 

525  Near-Conjurrcy.ce  due  to  Systematic  Procedure 
Thus,  subject  to  tlie  aberration  caused  by  the 

DC  Number  not  following  the  Postulate  of  Facet  fJe—  J 

ouence,  there  is  n e l."-  o on  cu  r r en  c e between  the  Multi- 
ple Subject  Heading  given  in  the  ‘hitigh  national 
bibll oyraphy  and  the  one  arrived  at  in  Sec  b 1 of  this 
paper  by  Systematic  Procedure  for  Subject  Analysis. 

This  is,  of  course,  due  to  the  British  national 
bibliography  following  the  System  tic  Procedure  lor 
the  Post-Detenainatior.  of  Subject  Heading. 

53  ■ !edi c cl  sub ficyJL  headings : Partial  Concurrence 

5 3 1 Multiple  Subject  Headline  Provided 

The  Multiple  Subject  Heading  for  the  subject 
mentioned  in  Sec  SI  of  this  Paper,  as  derived  from 
the  Medical  subject  headings  (V1C.N1,  Part  2;  1969 , 

Jan  of  the  Index  nedlcus,  National  Library  of 
Medicine,  USA)  is  as  follows:- 

"Femoral  (»  Bone-Thigh) . Neck.  Fractures. 

Rehabilitate  on" . 


a 
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The  first  three  components  of  the  Multiple  Subject 
Heading  are  taken  from  Chap  "C14  Injury,  Poisoning 
and  Immunology  Disease"  of  the  Medical  subject  head- 
ings . The  last  component  of  the  Multiple  Subject 
Heading  "Rehabilitation"  is  taken  from  the  list  of 
sub-headings  given  in  the  "Introduction". 

532  First  Component;  Its  Omission 

The  first  component  of  the  Multiple  Subject 
Heading  given  in  Sec  51  of  this  Paper  — "Medicine 
(Aged)"  — has  been  omitted.  II ov.ever.  if  the  Sub- 

ject heading  of  the  book  begins  only  witl.  the  terra 
'Femur',  a homonym  ard  a consequent  ambiguity  arise. 
For,  the  word  'Femur'1  way  mean  either  "Bone  (Thigh) 
of  a human  being"  or  "Bone  (Thigh)  of  an  animal 
such  as  a horse,  or  a dog,  or  cattle".  It  cannot  be 
argued  that  the  field  of  the  Index  medicus  is  restric- 
ted to  the  study  of  the  human  body  alone,  and  that 
therefore  the  first  heading  'Medicine'  need  not  be 
written,  but  may  be  taken  as  understood.  For,  vie 
find  in  its  bibliography  quite  a number  of  articles 
on  animals.  Here  are  a few  examples: 

1 Stihl  (H  G-) . Fractures  as  an  orthopedic 
problem  in  tne  sport  horse  (Schweiz  e.rch  tierheilk 
110:309-19,  Jan  68  (Gar)),  listed  in  P 367  of  V10, 

N1 , Part  1 of  the  Index  medicus; 

2 Davis  (?  E) . Fractures  of  the  sesamoid  bones 
in  the  grey-hound  (Aust  vet  j.  45,15-9,  Jan  C9), 
listed  in  P 230  of  YU),  115  of  the  Index  medicus;  and 

3 Knosel  (H) . Cerebral  necrosis  in  fattening 
calves  (Deutsch  tieruerztl  v/schr  75:237-43,  15  May 
6d  (her)),  listed  in  P 193  of  V^O,  HI,  Part  1 of  the 
Index  medicus. 
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5 3 3 P.e solution  of  the  homonym 

To  resolve  uhis  homonym,  it  is  necessaiy  to  in- 
clude the  word-pair  'Hedi or'.no  (Aged)'  as  the  first 
component  of  the  ilulti  pie  Subject  Heading.  The  autho- 
rity for  this  is  found  obliquely.  'file  word  'Geria- 
trics' is  listen  in  Chap  "02  Health  Occupations'1 . 

At  the  same  time,  there  appears  to  be  no  instruction 
whether  the  word  ’Geriatrics'  nay  or  may  not  be  used 
as  a component  of  a multiple  Subject  Heading.  There- 
fore, freedom  is  taken  to  take  advantage  of  the  bene- 
fit of  doubt. 

54  LG  Subject  headings;  Divergence 

541  Incompleteness 

The  LG  Subject  headings  is  incomplete  . For  the 
subject  mentioned  in  Sec  51  of  this  paper,  at  fix’st 
sight,  we  are  likely  to  pick  up  the  following  Subject 
Heading : 

"Femur  — Fracture.' 

This  Subject  Heading  is  not  complete. 

542  . Spotting  out  the  woi  * d.  'Rena'oili  tat  ion ' 

A further  scanning  of  the  LC  Subject  headings 
helps  us  to  spot  out  the  word  'Rehabilitation*.  Under 
this,  as  heading  we  find  the  following  long  note; 
"Rehabilitation 

"Here  are  entered  general  works  on  the  phy- 
sical, medical,  psychiatric,  and  educational  methods 
of  restoring  persons  to  normal  activity.  Works  on 
rehabilitating  specific  groups  of  persons  are  entered 
under  specific  headings,  with. subdivision  Rehabili- 
tation, etc.  eg 

Amputees -Rehabilitation , etc,  Blind -Rehabili- 
tation, etc. 


Subject  Heading  and  Doc  Finding  System 


C3544 


"Rehabilitation,  Rural. 

"Rehabilitation  centre  3. 

"Rehabilitation  of  criminals. 

"Rehabilitation  of  t lie  tuberculous  . See  Tuber- 
culous-Reha  oil  i tafcion . etc . 

"Rehabilitation  of  war  disabled.  See  Disabled- _ 
Rehabilitation,  Etc". 

This  list  being  alphabetical. , it  naturally  mixes  up 
the  slight  differences  in  the  connotation  of  the  word 
'Rehabilitation' . 

543  Spotting  out  Positive  Entries 

The  last  two  entries  mentioned  above  come  near 
to  our  rescue.  But  each  of  them  is  only  a See 
Reference  Entry.  These  lead  to  the  following  two 
positive  entries: 

"Disabled-Rehabilitati on , etc . " 
"Tuberculous-Rehabilitation , etc. " 

There  appears  to  be  no  instruction  in  the  LC  Subject 
headings  whether  or  not  the  above  two  positive  en- 
tries are  meant  to  be  samples  <>n  the  analogy  of  which, 
the  v/ord  'Rehabilitation'  can  be  used  "ao  the  last 
component  of  a Ilultiple  Subject  Heading." 

544  Benefit  of  Doubt  Helps 

Assuming  that  the  analogy  may  be  followed,  we 
obtain  the  following  Multiple  Subject  Heading  for 
the  subject  mentioned  in  Sec  51  of  this  paper: 

"Femur  (=Bone  (Thigh)) — Fracture — Rehabili- 
tation" . 
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545  Incompleteness  Persists 

The  Multiple  Suojoet  heading,  arrived  at  in  See 
543,  is  still  incomplete.  For,  it  lacks  the  followin 
three  conpone-nts: 

'Neck1,  'Aged1,  'Medicine';  and  even  the  word 
'Geriatrics'  as  a composite  word  to  denote  the  last 
word-pair  'Medicine  (■Aged)'. 

1 The  word  'heck'  is  used  in  the  LC  Subject  head- 
ings to  denote  only  the  regional  organ  "Neck".  There 
fore,  we  cannot  insert  tho  word  'Neck'  after  the  word 
'Femur'  to  indicate  "Femoral  neck". 

2 As  explained,  in  Sec  532,  the  word  'Femur'  may 
denote  the  "Femur  of  a human  body"  or  the  "Femur  of 
an  animal  body".  It  is  thus  a homonym.  To  resolve 
this  homonym,  tho  word  'Medicine ' should  be  inserted 
as  the  first  component  of  the  Multiple  Subject  Head- 
ing. But  there  appears  to  be  nc  direction  to  tlti-s 
effect  in  the  LC  Subject  headings. 

3 Looking  for  the  word  'Aged',  we  do  not  got  any 
help  from  any  entry  except  "Aged — Care  and  Hygiene". 
This  word-group  cannot  be  fitted  into  the  Multiple 
Subject  Heading  of  the  subject  given  in  Sac  51  of 
this  paper. 

4 Under  the  heading  "Aged — Care  and  Hygiene", 
v/e  ge-t  also  the  See  also  reference  to  "Geriatric-o" . 
’Then  v/e  turn  to  the  entry  "Geriatrics",  we  find  the 
See  also  reference  to  "Aged  -••  Care  and  Hygiene" (') 
Tills  entry  serves  hardly  any  purpose.  But  against 
the  word  'Geriatrics'  itself,  v/e  find  mention  of 
"(RC952-954)" . This  number  is  the  LC  Class  Number 
for  "Geriatrics"  in  the  volume  Ola ssifioation : R 
Medicine  (lid  3,  reprinted  in  19^0)  of  the  Library  of 
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Congress.  From  this,  we  do  not  get  any  help  to  solve 
our  problem.  Thus  we  draw  blank  at  every  turn. 

546  Co-Extensive  Subject  Heading  not  Found 
1 In  spite  of  its  forbidding  size,  the  Pre-Reter- 

mined  List  of  LO  Subject  headings  is  of  no  use  in 
getting  coextensive  Subject  Headings  for  many  subjects. 
There  is  divergence  from  the  Complete  Subject  Heading 
needed. 

6 PROBLEMS  FOR  PURSUIT 

60  Post-Determination  of  Subject  Headings:  Right 
Method 

f Pre -Determined  Subject  Headings  should  be  given 

up  for  the  subjects  in  an  ever-growing,  ever-extend- 
ing and  ever-deepening  — Universe  of  Subjects.  Post- 
Determination  of  Subject  Headings  by  a systematic 
procedure  for  Subject  Analysis,  founded  on  Basic  Nor- 
mative Principles,  such  as  the  Postulates  given  in 
the  Prolegomena  to  library  classification  (1967), 
and  demonstrated  in  Sec  51  of  this  paper,  can  go  a long 
way  in  the  establishment  of  coextensive  Subject  Head- 
ings. To  say  this  does  not  mean  that  the  last  word 
has  been  said  on  Subject  Headings.  Many  residual 
problems  do  persist. 

1 1 Difficulties  are  caused  by  synonyms  in  the 

verbal  plane. 

2 When  a reader  approaches  the  catalogue  with 
most  of  his  mind  tied  up  with  his  own  problem  of 
pursuit,  he  may  bring  up  to  the  catalogue  any  one 
of  the  component  words  in  the  Multiple  Subject  Head- 
ing concerned;  and  yet  he  must  be  helped  to  enter 
the  catalogue  through  that  component  word  and  then 
O 
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to  reach  at  the  correct  Multiple  Subject  Heading 
answering  his  requirement . 

3 The  totality  cl*  Subject  Headings,  forms  a jargon 
of  the  natural  language  used,  with  its  own  distinc- 
tive syntax  different  from  the  syntax  of  the  natural 
language  to  which  its  words  belong. 

4 The  syntax  of  the  Reverse  Ilultiple  Subject 
Heading  in  which  the  words  are  arranged  in  reverse 
sequence  — is  the  oooosite  of  the  syntax  of  the 
normal  Forward  Ilultiple  Subject  Heading. 

5 In  a subject  of  great  depth,  demanding  Multi- 
ple Subject  Headings  with  several  components,  further 
difficulties  arise. 

61  See  References  from  Synonyms 

The  existence  of  synonyms  will  lead  a reader 
seeking  information  about  an  idea,  to  look  for  it  in 
the  catalogue  under  any  of  the  synonyms  denoting  that 
idea.  To  meet  this  situation,  the  catalogue  uses  in 
its  Positive  Subject  Heading  one  of  the  synonyms  as 
the  standard  word  for  the  heading  of  the  Positive 
Entry.  From  every  synonym,  it  should,  strictly 
speaking,  give  a See  Reference  to  the  word  actually 
chosen  for  the  Positive  Subject  Heading.  A number  of 
such  See  Reference  Entries  from  every  synonym  of  the 
preferred  word  of  each  entry  will  overflood  the 
catalogue  with  such  See  Reference  Entries.  In  fact, 
it  would  amount  to  reproducing  several  items  from  a 
dictionary.  Judgment  is  therefore  necessaiy  in 
restricting  the  number  of  See  Reference  Entries  to 
as  few  as  possible  (18).  This  proolem  is  common 
both  to  the  Pre-Determined  Subject  Headings  and  to 


S3t2 


Subject  Heading  and  Doc  Finding  3,/ote.r. 

the  Po st-Deteniinati on  of  Subject  headings.  The 
service  of  the  Deference  Librarian  can  develop  a 
helpful  habit  in  readers,  so  as  to  minimise  the  num- 
ber of  See  Reference  Entries. 

62  geo  Deferences  from  Reverse  Multiple  Subject 
Heading 

To  help  a reader,  who  brings  up  to  the  cata- 
logue any  word  of  the  llultiple  Subject  Heading  other 
than  the  first  one,  to  reach  at  the  correct  full 
Subject  Heading  — such  as  the  one  given  in  Sec  Si 
of  this  paper  — the  following  Gee  References  are 
necessary  s 

1 Rehabilitation.  Fracture.  Heck. 

Bone  (Thigh).  Iledicine  (Aged).  See 

Medicine  (Aged).  Bone  (Thigh).  Neck. 
Fracture . Rehabi litaiion. 

2 Fracture.  Peck.  Bono  (Thigh).  Medicine 

(Aged)  . See 

Medicine  (Aged) . Bone  (Thigh) . Neck. 
Fracture . 

3 Neck.  Bone  (Thigh).  Medicine  (Aged). 

See 

Medicine  (Aged).  Bone  'Thigh).  Neck. 
Fracture , 

4 Bone  (Thigh)  . Iledicine  (Aged)  . See 
Medicine  (Aged).  Bone  (Thigh). 
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It  may  be  asked  whether  item  4 is  necescar-, . The 
answer  is  'Yes’,  For,  wo  cat?  have,  the  Subject  Head- 
ing 'Horse  (Aged).  Zone ( Thigh ) 1 for  which  the  reverse 
See  reference  heading  should  be  'lions  (Thign).  Horse 
(Aged)'1.  The  annual  volumes  of  the  British  technology 
index  have  effectively  oopulari sed  the  use  of  this 
kind  of  reverse  See  Reference  Entries  arising  out 
of  a Multiple  Subject  Heading. 


63  Syntax  of  Forward  Multiple  Subject  Heading 

631  Syntax  Determined  by  Inflexional  Forms  and 
Apparatus  yards 

The  presence  of  inflexional  forms  or  of  appa- 
ratus words  or  punctuation  narks  or  any  other  symbol 
or  other  words  following  the  first  component  or  any 
other  component  of  a Multiple  Subject  Heading  creates 
a problem  in  alphabetisation,  which  causes  much 
difficulty  to  the  reader  in  the  use  of  an  alpnabetical 
list  of  such  headings.  This  difficulty  nay  be  mini- 
mised to  some  extent  if  the  role  and  the  ordinal 
value  of  each  punctuation  mark  are  defined.  This 
principle  appears  to  be  neglected  by  the  HO  Subject 
headings . Here  is  an  illustrative  tabular  state- 
ment of  the  entries  with  a word  denoting  the  idea 
"Medicine"  as  the  first,  heading: 
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Surely,  any  reader  — parti cularly  a busy  reader  — would  prefer  to  have 
better  and  more  helpful  organisation  of  the  list  of  these  177  entries. 
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G 3 2 Avoidance  of  Inflexional  Forms  and  Apparatus 
Hords 

To  avoid  this  difficulty,  it  is  necessary  that 
no  component  of  a Multiple  Subject  Heading  is  in 
inflexional  form  or  has  a qualifying  apparatus  word 
such  as  a pi'epositiori  preceding  or  following  it. 

Each  canpopent  in  a Multiple  Subject  Heading  should 

i * 

be  in  its  nominative  singular  form  ( 3 ; 1 7 ) • Even  in 

the  case  of  a verb,  it  should  be  reduced  to  the  form 
of  a gerandial  noun.  Then  a Multiple  Subject  Head- 
ing will  form  a sequence  of  nouns  in  nominative 
case,  singular  form. 

633  Syntax  of  Position;  Multiple  Subject  Headings 
form  a "Jargon11 

To  get  the  meaning  of  a Multiple  Subject  Head- 
ing made  of  a sequence  of  nouns  in  singular  form,  the 
use  of  the  ordinary  linguistic  Syntax  is  not  availa- 
ble. Y/e  have  to  depend  entirely  on  the  Syntax  of 
Position.  Thus,  though  the  component  words  of  a 
Multiple  Subject  Heading  are  taken  from  a natural 
language,  the  totality  of  these  headings  do  not  form 
a natural  language.  On  the  other  hand,  they  form  a 
special  "jargon"  of  the  natural  language.  Their 
jargon-status  arises  out  of  their  syntax.  Their 
Syntax  of  Position  is  the  same  as  the  Syntax  of  Facet 
Sequence.  In  this  facet  sequence,  there  is  in  gene- 
ral, a gradual  movement  from  the  most  concrete  idea 
denoted  by  the  first  component  heading,  towards  the 
least  concrete  idea  denoted  by  the  last  component 
heading.  There  are  postulates  on  this  subject.  It 
has  been  conjectured  that  -the  Syntax  of  Facet  Sequence 
is*  the  same  as  Absolute  Syntax  — x'_at  is,  that  syntax 
of  ideas,  which  is  found  helpful  , d natural  by  a 
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Majority  of  readers  — not  unduly  influenced  by  the  f 

Linguistic  Syntax  of  their  respective  mother  langua- 
ges (13). 

64  Syntax  of  Reverse  Multiple  Subject  Heading 

! 

In  the  case  of  a Reverse  Multiple  Subject  Head-  ■ 

» i 

ing  used  as  the  heading  of  a See  reference,  the  syntax  { 

is  the  reverse  of  what  it  is  for  a noirsal  Forward  i 

Multiple  Subject  Heading.  In  other  words , in  n 

Reverse  Multiple  Subject  Heading,  the  syntax  is  f. : 

reverse  of  the  Syntax  of  Facet  Sequence.  In  thj  r 

sequence,  the  gradual  movement  is,  in  general,  fr  : 

the  least  concrete  idea  denoted  by  the  first  conno- 

nent  heading  towards  the  most  concrete  idea  denoted 

by  the  lust  component  heading  of  the  Reverse  Multiple 

Subject  Heading. 

Cr>  Difficulties  in  done  Multiple  Subject-  lit  radii 
'When  the  number  (>f  components  in  a Multipl- 
Sub.ject  Heading  is  large,  and  even  otherwise  in 
cases,  the  interpretation  of  the  Multiple  Subjc 
Heading  gives  some  difficulties.  Phis  hue  bee-, 
brought  to  light  while  making  the  documentation  ...... 

of  micro  documents,  such  as  articles  in  periodicals, 
being  practised  at  present  by  the  Research  Team  of  the 
DRTC  (Bangalore). 

6 5 1 Resolution  of  Homonym 

Some-  of  tne  difficulties  have  been  traced  to 
homonyms  in  the  verbal  plane.  These  can  be  avoided 
by  resolving  homonyms.  . 
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652  Insertion  of  Indicator  Digit  in  Front  of  each 

"Component  in  a Forward  Multiple  Subject  Heading 

. In  the  case  of  residual  difficulties,  if  any, 
some  experiment  is  being  mads,  to  sec  if  they  can  be 
removed  if  the  Indicator  Digit  used  for  the  facet-num- 
bers in  Class  Numbers  are  also  used  for  the  compo- 
nents of  a Multiple  Subject  Heading.  Let  us  give  an 
example  vrith  the  Multiple  Subject  Heading  of  the  sub- 
ject mentioned  in  Sec  51  of  this  paper.  There,  in 
’’Step  4:  Transformed  title11,  the  descriptive  symbol 
after  each  component  of  the  Multiple  Subject  Heading 
will  be  removed  and  the  Indicator  Digit  appropriate 
to  the  succeeding  component  heading,  (as  prescribed 
in  Colon  Classification)  (4) , will  be  inserted  in  its 
place.  The  result  ./ill  be; 

"Medicine  (Aged).  Hone-Thigh,  Neck*  Fracture* 
Rehabilitation." 

Further  investigation  is  necessary  to  determine  the 
desirability  and  the  usefulness  of  this  practice. 

653  Insertion  jof  Indicator  Di/ti  t_  c£tej\  each  Compo- 

nent of  a Reverse  Huitipl ? Subject  Heading 

As  a consequential  step,  Indicator  Digits  should 
also  be  inserted  in  the  Reverie  Multiple  Subject  Head- 
ing used  in  Sjre  Reference.  Heri , toe  Indicator  Digit 
appropriate  to  0 component  heading  will  be  placed 
after  it.  instead  of  before  it.  Thus  the  Reverse  of 
the  above-mentioned  Forward  Multiple  Subject  Heading 
will  be* 

"Rehabilitation  1 Fracture:  Neck,  Done-Thigh, 

Medicine  (Aged)'' 

See 

’Medicine  (Aged),  Bone-Thigh,  Keck;  Fracture* 
Rehabilitation". 
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7 NATURAL  LANGUAGE  u CLA33IFICAT0RY  LANGUAGE  FOR 

SUBJECT  K3.ADIKG3 

Even  when  aiphaoetical  subject  headings  are 
Post-Determined,  their  alphabetical  sequence  is  not 
as  helpful  as  it  can  and  should  be  to  a busy  subject- 
specialist  who  comer  to  the  catalogue  with  most  of 
his  nind  tied  up  wit  1 the  investigation  being  pursued 
by  him.  To  him,  the  alphabetical  scattering  is  a 
handicap,  if  not  an  irritation.  His  approach  to 
the  catalogue  is  in  jaost  cases  subject-approach. 
Moreover,  if  he  is  working  in  the  wave-front' of 
knowledge,  and  looks  for  information  on  a nascent 
idea,  the  natural  language  nay  not  have  an  agreed 
term  to  denote  that  nascent  idea.  lie  'will,  there- 
fore, find  it  difficult  to  locate  the  entries  he 
needs.  On  the  other  hand,  if  the  Subject  Heading 
is  expressed  in  a c las si fic story  language  — that  is, 
in  Class  Number  — and  its  meaning  is  added  after  it 
in  natural  language  in  the  form  of  a Feature  Heading 
(.1  Multiple  Subject  Heading),  then  the  systematic 
he lnful  succession  of  the  Subject  Headings  according 
to  their  filiatory  sequence  will  enable  the  reader 
to  decide  what  exactly  ho  wants  and  to  pick  up  the 
entries  on  .\t.  No  doubt,  such  u sequence  of  subject 
entries  arranged  in  classif icatory  language  will  not 
be  directly  intelligible  to  the  reader*  He  con  enter 
the  catalogue  only  through  its  alphabetical  part  with 
the  word  that  he  brings  to  it.  Because  he  has  to  use 
the  alphabetical  key,  it  is  improper  for  the  library 
profession  to  condemn  him  to  find  out  what  he  wants 
by  turning  through  tne  meandering©  and  chaos  created 
by  the  alpiiaootieal  arrangement  of  the  entries  on 
all  the  subjects.  On  ti.c  otner  hand,  it  is  the  duty 
of  the  library  profession  to  help  that  reader  to 
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find  out,  from  -one  "/ord  he  brings  up  to  the-  catalogue 
the  particular  region  of  the  classified  part  contain- 
ing his  precise  suoject.  Once  he  lands  in  that 
region,  the  helpful  filiatory  panaroma  of  the  subject 
entries  giving  the  name  of  each  subject  both  in  Class 
Number  and  in  the  natural  language,  will  help  him  to 
determine  the  particular  precise  subject  he  is  seek- 
ing and  to  make  use  of  the  documents  entered  under  it 
and  perhaps  also  on  the  closely  related  subjects 
mentioned  on  either  side  of  it.  The  discussion  of 
this  question  really  amounts  to  ti  e discussion  of 
the  relative  values  of  a classified  arrangement  of 
Subject  Heauings  and  an  alphabetical  arrangement  of 
the  same.  A discussion  of  this  here  will  throw  this 
paper  out  of  focus.  But  it  has  been  discussed 
elsewhere  with  a number  of  examples  (1sf>). 
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LIBRAMETRY  AND  ITS  SCOPS. 

S R RANGANATHAN , National  Research  Professor  in 
Library  Science,  and  Hon  Professor,  DRTC,  Bangalore  3. 


The  tern  'Librametry'  wag  coined  in 
1948  at  the  Aslib  Conference  of  the  year 
in  Leamington  Spa.  Illustrations  of  the 
use  of  the  Elements  of  Statistical  Calcu- 
lus are  given  in  the  determination  of  the 
strength  of  the  library  staff  in  ‘she  dis- 
position of  the  circulation  and  the  refe- 
v renoe  staff  during  the  different  hours  of 
the  day,  in  the  organisation  and  develop- 
ment of  national  and  state  library  systems, 
in  the  distinction  between  service  libra- 
ries and  dormitory  libraries,  and  in  the 
design  of  library  buildings.  Illustrations 
are  also  given  in  the  use  of  operations 
research  in  the  transfer  of  a big  library 
from  one  building  to  another  without  clos- 
ing the  library  to  the  public,  and  in  the 
periodical  changes  :n  the  sequence  of  the 
subjects  in  the  stackroon  to  help  the  ful- 
filment of  Law  3 of  Library  Science.  Some 
illustrative  areas  are  given  for  the  appli- 
cation of  libranc-try  in  library  techniques 
such  as  book  selection,  classification, 
cataloguing,  and  in  the  use  of  electronic 
Doc-Pinder.  Lastly,  the  inclusion  of  the 
Elements  of  Statistical  Calculus  in  the 
curriculum  for  library  science  is  considered. 

1 GENESIS  OP  THE  TERM  'LIBRAMETRY ' 

In  September  1940,  I was  working  in  Manchester 
as  a member  of  the  Faculty  of  the  International 
Summer  School  on  Public  Libraries,  conducted  by  If la 
and  Unesco.  During  that  period,  I received  an 
invitation  from  the  Aslib  to  attend  its  Annual 
Conference  on  13  September  1940  at  Leamington  Spa. 

On  account  of  delay  of  the  train,  I reached  the 
Conference  rather  late.  Mr  Henri  LeMeister , tin. 
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President  of  the  Aslib,  was  in  the  chair  and  somebody 
was  in  the  middle  of  his  speech.  It  referred  to 
library  statistics  now  and  then.  LeMeister  asked  me 
to  sit  by  his  side  on  the  platform  and  also  to  give 
my  views  on  that  speech.  Unfortunately,  I did  not 
know  the  name  of  the  speaker,  nor  the  theme  of  his 
address  in  full.  LeMeister  furnished  me  with  the 
necessary  information.  To  my  great  delight  and  sur- 
prise, the  ' speaker  was  Dr  Bernal,  with  whose  work  I 
was  familiar.  The  term  ’Librametry’  came  out  for 
the  first  time  in  my  remarks  on  Professor  Bernal’s 
speech  (2).  I said  that  many  of  the  matters  con- 
nected with  library  work  and  service  involved  "large 
numbers".  Therefore,  as  the  saying  goes,  the  wood 
could  not  be  seen  on  account  of  the  trees.  However 
a calculus  had  been  developed  to  deal  with  phenomena 
involving  "large  numbers" , in  an  incipient  form  in 
the  nineteenth  century  and  in  full  vigour  in  the 
twentieth  century.  That  is  Statistical  Calculus.  It 
had  been  already  in  use  in  diverse  disciplines, 

Karl  Pearson  had  introduced  the  term  ’Biometry’  early 
in  the  present  century.  The  study  of  economics  with 
the  aid  of  statistical  calculus  had  given  rise  to 
the  teim  ’Econometry  ’ . So  also  we  have  the’ term 
’Psychometry ’ . It  is  necessary  for  us  librarians  to 
develop  ’Librametry’.  The  Chairman  and  many  of  the 
members  of  the  audience  welcomed  this  suggestion.  At 
the  end  of  the  meeting,  Professor  Bernal  and  myself 
rested  for  an  hour  on  the  sunny  lawn  of  the  Confe- 
rence House,  discussing  the  potentiality  of  Librametry. 

11  Earlier  Practice  of  Librametry  though  without 

that  Name 

Though  the  term  ’Librametry*  was  coined  by  me 
only  in  1948,  I had  been  practising  the  application 
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of  the  elements  of  statistical  calculus  to  library 
problems  since  192%  This  was  because  I learnt 
statistical  calculus  when  I was  a student  of  mathe- 
matics during  1914  to  1916,  and  I had  been  continuing 
its  study  since  then.  After  I began  to  teach 
mathematics,  the  erratic  vicissitude  in  the  percentage 
of  successful  candidetes  in  the  examination  from 
year  to  year  was  the  first  to  engage  ray  thought. 
Professor  P V Seshu  Ayyar  and  myself  collaborated  in 
1921  in  going  into  this  problem,  on  the  basis  of  the 
marks-regi sters  for  the  Intermediate  examinations 
from  1911  to  1921,  maintained  by  the  University  of 
Madras.  Me  arrived  at  a formula  for  removing  the 
annual  idiosyncracieB , in  terms  of  standard  deviation 
and  average  (13)*  It  was  later  considered  by  the 
Hartog  Committee  on  Examinations.  After  I became 
librarian  in  1 924 » I oa’,f  nan;/  possible  uses  of  the 
elements  of  statistical  calculus  in  the  day-to-day 
working  of  libraries,  in  the  organisation  of  a 
library  system,  and  in  the  development  of  library 
techniques . I also  began  to  print  ire  it. 

2 LIBEAMETRY  IN  THE  31AY*  TO-DAY  MOW.:  Of  A LTNl'APY 
21  Strength  of  Staff 

From  1?29,  the  number  of  volumes  added  and  the 
number  of  visitors  to  the  Madras  University  library, 
and  the  number  of  volumes  used  in  a year,  went  on 
rising  steadily.  The  curve  of  growth  was  fairly 
steep  (5).  The  steepness  began  to  slacken  only 
after  1930.  The  procurement  of  sanction  for  the 
additional  staff  necessary  to  coye  vM  th  t lie  increase 
of  work,  was  a difficult  Affair.  It  was  a mutter 
of  annual  fight  with  the  authorities.  However,  I 

was  keeping  detailed  statistical  data  about  tie 
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man-hours  needed  in  a year  for  each  item  of  work  in 
the  library.  In  1947,  when  I was  invited  by  the 
Indian  Institute  of  Science  (Bangalore)  for  advice 
on  staff  requirements,  these  statistical  data  enabled 
me  to  evolve  a detailed  staff-formula  based  on  work- 
load and  not  on  mere  guess  or  sentiment  (8).  This 
staff  formula  based  on  statistical  data  was  found  to 
be  of  help  in  several  other  libraries.  The  Library 
of  the  International  Labour  Office  and  the  Library 
of  the  Swedish  Railways  were  among  them.  In  1958, 
the  University  Grants  Commission  of  India  adopted 
this  formula  (16).  This  has  given  relief  to  many 
libraries  in  the  country.  With  the  help  of  the 
modern  facilities  for  time  and  motion  study,  the 
constants  of  the  staff  formula  can  be  verified  and 
fixed  with  precision. 

22  Disposition  of  Staff 

Another  problem  encountered  in  the  Madras  Uni- 
versity Library  in  the  earlier  years  was  providing 
just  the  adequate  staff  — neither  in  excess  nor  in 
defect  — in  the  Circulation  and  the  Reference  Sec- 
tions, during  different  periods  of  the  day.  For 
this  purpose,  hourly  statistics  were  maintained,  from 
1925  to  1930.  An  analysis  of  these  figures  brought 
out  unerringly  the  pattern  of  the  distribution  of 
the  density  of  work  during  the  different  periods  of 
the  day.  This  helped  us  to  organise  the  hours  of 
duty  of  the  members  of  the  Circulation  and  the  Refe- 
rence Sections  in  an  efficient  and  equitable  way. 

For  example,  from  7 to  10  am,  one  person  was  suffi- 
cient in  each  Seotionj  from  10  am  to  7 pm,  two  per- 
sons were  necessary  in  the  Circulation  Section j from 
10  am  to  4 pa,  two  persons  were  necessary  in  the 
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Reference  Section;  from  4 pm  to  7 pra,  three  persons 
were  necessary  in  it;  and  from  7 pro  to  8 pm,  one  was 
sufficient  in  each  Section.  This  dispositfon  of 
the  staff  increased  their  productivity. 

3 LIBRAMETRY  IN  THE  ORGANISATION  OP  NATIONAL  OR 
STATE  LIBRARY  SYSTEM 

31  Viability  of  Independent  Library  Authority  and 

of  Rural  Library 

While  v/riting  my  Library  development  plan  for 
India  (7)  in  1950,  I had  to  press  into  service  the 
demogi’aphic  and  the  financial  statistical  data  to 
formulate  a plan  about  population  clusters  and  areas 
that  would  be  viable  to  be  made  independent  library 
units.  A norm  was  also  established  for  the  viabi- 
lity of  the  minimum  population  of  a locality  to  have 
a branch  library.  In  the  light  of  the  increase  in 
the  cost  of  books  and  in  staff  salary  during  the 
last  twenty  years,  the  size  of  the  viable  units  had 
to  be  increased.  But  in  the  establishment  of 
branch  libraries  in  the  rural  area,  political  and 
sentimental  considerations  often  lead  to  uneconomical 
decisions.  Por  example,  under  its  Public  Libraries 
Act  (1948),  the  Tamil  Nadu  (Madras  State)  had  1,057 
mral  branch  libraries  at  the  end  of  the  year  1966 
(1).  By  now,  it  lias  increased  still  further.  But 
statistical  considerations  would  limit  the  number  of 
such  branch  libraries  to  802  (15).  If  only  the 
concerned  people  had  a statistical  sense  and  used  it 
to  arrive  at  decisions  objectively,  this  would  have 
been  avoided. 

32  Librametry  in  Relation  to  Service  Libraries  and 

Dormitory  Libraries 

In  the  past,  each  library  was  actuated  by  a 
hoarding  sentiment.  It  often  prided  itself  in  the 
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nutter  of  volumes  it  had.  Law  1 of  Library 
Science  — "Books  are  for  use"  — was  not  acted  upon 
(4).  Nor  were  the  authorities  guided  by  the  Y/ise 
advice  of  our  National  Poet  Rabindranath  Tagore 
that  ''V/hat  makes  a library  big  is  not  its  size  but 
its  use"  (3).  Hardly  any  library  kept  statistical 
data  about  the  number  of  years  for  which  a book 
continued  to  be  of  use.  I kept  such  data  in  the 
Madras  University  Library  for  about  twenty  years.  A 
good  percentage  of  books  went  out  of  use  in  five 
years;  a smaller  percentage  in  ten  years;  and 
most  of  the  books  in  twenty  years.  In  the  case  of 
works  of  lasting  value,  new  editions  were  brought  out 
from  time  to  time.  Copies  of  such  bocks  in  a library 
are  usually  worn  out  by  legitimate  use  In  about  ten 
to  twenty  years;  and  they  have  to  be  replaced  by 
new  editions.  If  each  library  holds  on  to  all  the 
books  that  once  got  into  it,  it  increases  the  cost 
of  building  and  of  maintenance  without  any  real 
advantage  . On  the  other  hand,  librametry  would 
suggest  that  libraries  should  be  grouped  into  ser- 
vice libraries  and  dormitory  libraries.  On  the  re- 
commendation of  its  Documentation  Committee,  of  which 
I was  Chairman,  the  Indian  Standards  Institution, 
recommended  in  I960  an  upper  limit  for  service  libra- 
ries. For  example,  for  a university  library, 
according  to  its  size,  the  tipper  limit  recommended 
was  100,000  to  300,000.  When  the  University  of 
Calcutta  applied  for  grant  of  a few  millions  of 
rupees  to  erect  a new  library  building,  so  as  to 
hold  nearly  a million  volumes,  a delegation  of  the 
Library  Committee  of  the  University  Grants  Commis- 
sion, of  v^iich  I was  Chairman,  went  to  the  University 
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for  local  enquiry.  The  Vice-Chancellor,  Professor 
Siddhantha,  and  the  University  Architect  (an  English- 
man) readily  saw  the  wisdom  in  the  indication  of 
librametry  and  agreed  that  the  volumes  with  a low 
and  vanishing  frequency  of  use  — not  used  even  once 
in  three  years  — should  be  accommodat.ed  in  a dormi- 
tory library  in  an  easily  accessible  place  well  out- 
side the  city  area,  so  that  any  of  its  books  occa- 
sionally wanted  may  be  brought  over  for  use.  But  a 
professor  insisted  that  all  its  300,000  or  400,000 
volumes  were  in  active  use;  and  that  none  of  the 
books  could  be  sent  out  to  the  dormitory  collection. 
Thereupon,  the  members  walked  through  the  stackroom. 
The  British  architect  put  his  little  finger  on  the 
tops  of  the  books  in  several  places.  The  dust  was 
a few  millimeters'  deep!  This  proved  how  unhelp- 
ful sentiments  thrive,  when  a librametric  sense  is 
not  developed. 

33  Librametry  and  the  Design  of  Library  Building 

Apart  from  the  stackroom,  the  siae  of  the  read- 
ing room  requires  attention^ in  the  design  of  a library 
building.  Each  room  — be  it  a general  reading  room 
or  a periodicals  reading  room  or  research  reading 
room  or  a set  of  cubicles  — has  to  be  designed  so 
as  to  accommodate  readers  during  peak  hours.  In 
this,  I got  some  ideas  from  the  Probability  and  its 
engineering  uses  (1928)  by  Thornton  C Pry.  To 
decide  the  accommodation  needed  during  peak  hours, 
careful  hourly  data  of  the  number  of  occupants  should 
be  kept  and  the  trend  should  be  determined.  We  kept 
such  data  in  the  Madras  University  Library  from  1925 
to  1933-  By  a forecast  on  the  basis  of  these  data, 
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the  size  of  the  general  reading  room  and  of  the 
periodicals  reading  room  needed  for  about  ten  years 
was  determined.  Provision  was  also  made  for  the 
other  rooms  to  be  brought  into  use  in  due  oounrse . 

The  other  rooms,  that  were  not  needed  for  immediate 
use  by  the  library,  were  occupied  by  the  University 
Office.  By  1939  > the  two  reading  rooms  in  actual 
use  by  the  Library  were  getting  full  on  Sundays  end 
other  holidays.  But,  thereafter j the  unexpected 
World  War  II  reduced  the  number  of  readers  . If  the 
library  had  the  anticipated  normal  growth  in  its 
readers,  the  other  rooms  occupied  by  the  University 
Office  should  have  been  taken  over  by  the  Library 
for  its  use . 

4 OPERATIONS  RESEARCH  IN  LIBRARY  WORK 

41  Transfer  of  Library  from  One  Building  to  Another 

In  1936,  the  Madras  University  Library  bed  to 
be  transferred  from  its  temporary  p]ace  in  the  Senate 
House  to  its  new  buildings.  It  v/as  the  ambition  of 
the  staff  not  to  close  the  Library  to  effect  the 
transfer,  except  perhaps  on  the  day  of  formal  opening. 
To  carry  out  this  ambition,  the  method  of  Operations 
Research  was  adopted.  The  books  were  .all  bundled  in 
units  1.5  feet  high.  Each  bundle  had  a slip  on  its 
top.  On  it  were  entered  the  inclusive  call  numbers 
of  the  books  in  the  bundle,  the  e:caot  shelf  plark 
into  which  the  bundle  will  go  in  the  new  building, 
and  also  the  number  of  books  in  the  bundle  likely  to 
be  in  demand  during  the  interim  period,  and,  there- 
fore, withdrawn  from  it.  These  withdrawn  books 
were  in  open  book-racks,  as  usual,  ir.  the  old  build- 
ing, for  use  by  readers.  About  a month  before  the 
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opening  of  the  new  building,  about  5»000  bundles  had 
been  gradually  transferred  to  the  new  building  in  the 
sequence  of  the  decreasing  probability  for  the  use  of 
any  book  in  that  bundle.  In  the  last  three  days, 
many  of  the  books  in  current  use  also  were  transferred 
to  the  new  building.  V/ith  a band  of  volunteers 
brought  by  Sri  S Chao drasekha ran , then  an  honours 
undergraduate  and  now  Union  Minister  for  Public  Health 
and  Family  Planning,  all  the  1 ,200  bays  in  the  new 
stackroom  had  been  fitted  with  bay  guides  in  advance. 
Thus,  it  v/as  possible  to  keep  the  Library  closed  only 
for  ten  hours  on  the  opening  day.  Even  on  that  day, 
the  Library  functioned  for  three  hours  after  the 
opening. 


42  Periodical  Rearrangement  of  the  Subjects  in 

the  Stackroom 

It  was  found  that  Law  3 of  Library  Science  — 
"Every  Book  its  Reader"  — could  be  better  satisfied 
by  a periodical  rc  jhuf  fling  of  the  subjects  in  the 
stackroom.  This  reshuffling  had  to  be  done  when  the 
library  was  working  in  full  swing  and  without  any 
extra  place  for  the  temporary  housing  of  the  books  in 
any  subject.  Here  again,  the  paper  work  done  on 
Operations  Research  was  of  help  in  the  rearrange- 
ment of  the  subjects  without  any  difficulty  or  con- 
fusion or  inconvenience  to  readers. 


5 LIBRAMETRY  AMD  BOOK  SELECTION 

The  subject-scatter  of  book  selection  and  the 
subject  allotment  of  book-fund  are  important  factors 
in  book  selection.  L'ith  the  help  of  the  histograms 
showing  these  two  factors  for  each  of  a few  years 
of  the  past  and  of  what  can  be  conjectured  about  the 
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changes  likely  to  disturb  in  the  immediate  future, 
the  proportion  suggested  by  these  histograms,  the  pro 
blem  is  solved  objectively,  and  with  greater  relia- 
bility than  if  it  is  done  with  unaided  conjecture 
(6).  This  was  of  much  help  in  the  Madras  University 
Library.  In  the  use  of  the  histograms,  some 
weightage  or  correction  may  have  to  be  applied  to  , 
some  of  them  with  circumspection.  Two  instances  of 
this  precaution  are  worth  mentioning.  It  was  found 
that  psychology  and  education  showed  the  highest  fre- 
quency of  use.  This  raised  seme  doubt  and  to  the 
detailed  examination  of  the  kind  of  books  that  were 
issued  in  these  two  subjects.  It  was  found  that 
the  Psychology  of  sex  by  Havlock  Ellis  and  the  bound 
volumes  of  university  question  papers  swelled  the 
frequency  of  use  in  the  two  respective  subjects. 
Therefore  the  frequencies  in  these  two  subjects  had 
to  be  modified. 

6 LIBRAMETRY  AND  CLASSIFICATION 
61  Absolute  Syntax  and  Facet  Syntax 

One  of  the  vital  problems  in  library  classi- 
fication is  the  decision  of  the  most  helpful  sequence 
of  the  Personality,  Matter,  Energy,  Space,  and  Time 
facets  in  a compound  subject.  On  the  basis  of 
flair  and  experience,  I had  formulated  certain  postu- 
lates in  this  matter.  One  of  the  posculates  will, 
arrange  the  facets  in  the  sequence  mentioned  above. 

It  is  worth  verifying  the  validity  of  the  helpful- 
ness of  this  postulate  objectively.  In  my  Vale- 
dictory Address  to  the  Symposium  on  the  "Foundation 
of  Syntactic  Relations  in  Classification"  held  in 
the  University  of  Maryland  in  June  1966,  I had  sug- 
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gested  a Statistics,?,  method  of  determining  the  Abso-  ' 
lute  Syntax,  if  any,  governing  the  sequence  of 
facets  of  the  subject  inherent  in  the  human  intelleot- 
in-action  as  it  is  today.  Then  the  helpfulness  or 
otherwise  of  the  facet  syntax  given  by  my  postulate 
can  be  decided  upon.  This  investigation  should  be 
made  by  a team  of  specialists  in  Epistemology , Psy- 
chology, Linguistics.  Reference  Service,  Design  of 
Classification,  and  Statistical  Calculus  (11).  I had. 
also  suggested  the  precaution  that  should  be  taken 
in  carrying  out  this  investigation.  The  final  find- 
ings by  statistical  calculus  wil.3  enable  the  classi- 
fication! et  to  base  the  design  cf  classification 
scheme  on  a fairly  firm  foundation.  The  present 
wastage  in  discussing  the  problem  base 3 on  opinions 
and  sentiments  can  be  avoided-  1 even  suggested  that 
this  piece  of  work  and  statistical  investigation  should 
be  provided  for  by  a Foundation. 

62  "Long  and  Short"  of  Class  Dumber 
6 2 1 Book  Level 

A trivial  amusing  opinion  was  rampant  for  a few 
years  after  the  publication  of  Colon  Classification 
in  1953*  It  waa  generated  and  believed  by  naive 
"arm-chair"  librarians  that  the  Colon  Class  Number 
was  much  longer  than  the  Decimal  Class  Number  at  the 
book  level.  In  1935,  the  question  was  statistically 
examined  (14).  The  finding  was  as  follows  (9)! 

t — — — T 

SNj Statistical  Constants ; CON  j DON 

1 Mode  (most  frequently  occurring  3.00  5.09 

number  of  digits) 

2 Median  (number  of. digits  which  4.00  3.00 

is  not  exceeded  by  half  of  the 

class  number) 
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SN  | 

Statistical  Constant 

i 

: ccn 

' DON 

. i 

3 

Mean  (the  average  number  of  digits 
in  the  class  numbers) 

4.80. 

5.80 

4 

Standard  deviation  (a  measure  of 
the  spread  of  the  range  of  the 
length  of  notation) 

.2.40 

1 .70 

5 

Correlation  co-efficient  between 
CC  and  DC. 

0.56 

The 

above  figures  speak  for  themselves 

about 

the 

great  risk  or  grave  mistake  of  mere  opinion  while 
dealing  with  large  numbers.  Further,  the  difference 
in  the  standard  deviations  of  the  Colon  Class  numbers 
and  of  the  Decimal  Class  Numbers  carried  a message. 
The  Colon  frequency  curve  is  much  more  spread  out  and 
graduated  than  the  Decimal  frequency  curve.  In  other 
words,  the  Colon  Class  Number  imitates  more  closely 
the  variation  of  the  "intension"  of  the  subjects  than 
the  Decimal  Class  Numbers.  The  latter  leans  towards 
artificiality.  The  steepness  and  the  narrowness  of 
the  Decimal  Frequency  Curve  showed  that  the  Decimal 
Class  Numbers  are  unnaturally  crowded  within  a narrow 
range  of  five  digits. 

622  Article  Level 

Again,  in  1967  a similar  statistical  comparison 
was  made  of  Colon  Class  Numbers  and  the  Universal 
Decimal  Class  Numbers  at  the  level  of  articles  — 
that  is,  depth  classification.  The  finding  was  as 
follows  (10): 


SN[ Statistical  Constant 

CCj  UDC 

1 

Mode 

12 

18 

2 

Median 

12 

17 

3 

Mean 

12 

18 
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The  above  table  shows  that  the  average  number  of 
digits  in  UDC  Numbers  is  fifty  per  cent  more  than 
that  in  the  CC  Numbers. 

7 LIBRAMETRY  AMD  CATALOGUING 

A library  catalogue  is  a permanent  record.  Its 
value  depends  upon  the  consistent  sequence  oi  the  en- 
tries. This  depends  upon  the  headings  of  entries 
being  consistently  chosen  and  rendered.  This,  in 
its  turn,  depends  upon  rigorous  cataloguing  rules. 

On  the  other  hand,  when  I learnt  cataloguing  in  1924, 
in  the  University  College  (London) , the  Cataloguing 
Code  used  was  the  Anglo-American  Code  of  1908,  which 
was  far  from  being  rigorous.  The  students  would 
give  different  choices  of  heading  and  oven  for  the 
same  heading  different  renderings.  The  lecturer  used 
to  say  that  any  of  these  different  choices  and  render- 
ings might  be  used.  This  was  a puzzle  to  me.  By 
1934,  I had  designed  a fairly  rigorous  Catalogue 
Code  — the  Classified  catalogue  code,  now  in  its 
fourth  edition.  Some  librarians  criticised  that 
that  Code  had  gone  into  too  many  details  and  had  de- 
nied freedom  to  individual  cataloguers!  I had  to 
meet  this  criticism  by  having  recourse  to  statistical 
calculus.  I mentioned  about  ten  factors  which  enter 
into  the  establishment  of  the  catalogue  entries  for 
a book.  If  the  rules  allow  freedom  to  every  cata- 
loguer to  adopt  his  own  style,  the  number  of  styles 
possible  was  shown  to  be  1,024.  Therefore,  the 
probability  for  consistency  among  the  catalogue  en- 
tries would  be  only  one  in  1 ,024,  because  a succession 
of  cataloguers  would  contribute  the  entries  in  them, 
each  following  his  own  style.  It  is,  therefore, 
impracticable  to  maintain  uniformity  of  entries  in  a 
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library  catalogue  and  the  catalogue  of  a growing 
library  can  hardly  escape  becoming  a hotchpotch  sooner 
or  later  (12).  This  finding  of  statistical  calculus 
appears  to  have  made  some  impact  on  the  Anglo-American 
Code.  For,  its  Edition  3 (1967)  has  more  rigour  than 
its  Edition  1.  And  yet,  it  is  not  as  rigorous  as  it 
should  be;  I attribute  this  to  the  statistical  sense 
not  having  been  brought  to  bear  on  the  problem. 

8 SAMPLING 

Catalogue  entries  and  class  numbers  have  to  be 
tested  for  their  accuracy.  The  question  is  whether 
hundred  per  cent  revision  is  necessary  or  a sample 
revision  would  prove  sufficient.  Here,  it  should  be 
the  former.  For,  a mistake  even  in  one  class  number 
or  in  one  catalogue  entry  will  cause  difficulties . 

i 

On  the  other  hand,  hundred  per  cent  inspection  will 

be  unnecessary  and  too  expensive  and,  tneref ore , 

sampling  of  lots  will  be  sufficient  in  finding  out 

the  proolems  such  as  the  period  of  active  use  of 

books  or  the  opinion  of  readers  about  the  efficiency 
✓ 

of  library  service.  In  the  cases  where  sampling 
is  sufficient,  how  should  the  lot  for  sampling  unit, 
the  sampling  plan,  the  sampling  efficiency,  and  the 
sampling  error,  be  determined?  These  problems  have 
to  be  investigated  and  guiding  principles  should  be 
established  on  the  basis  of  a guide  such  as  the 
Manual  on  basic  principles  of  lot  sampling  published 
by  the  Indian  Standards  Institution  as  its  publi- 
cation 13:1548-1960,  or  some  similar  manual.  This 
problem  of  sampling  arises  in  many  other  areas  of 
library  work. 
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91  LIBItAMSTRY  AND  ELECTRONIC  LOO -PINNER 

Another  new  problem  has  recently  arisen.  This 
has  been  caused  by  the  "Wonder  Sense"  induced  in  the- 
majority  of  librarians  by  electronic  engineering. 

In  the  first  flush  of  wonder,  there  is  a tendency  in 
the  members  of  the  library  profession  to  swallov' 
everything  claimed  by  electronic  engineering,  even, 
to  the  point  of  abdicating  or  minimising  their  own 
effort  in  classification  and  cataloguing.  The 
problem  of  the  extent  to  which  the  v/ork  of  an  elec- 
tronic doc-finder  would  depend  upon  a sound  system 
of  classification  and  cataloguing,  the  minimum  work- 
load necessary  to  make  the  electronic  doc-finder 
viable,  the  amount  of  noise  and  leakage  should  be 
investigated  by  statistically  controlled  experiments. 
The  Oranfield  experiment  was  the  first  cf  its  kind. 

But  it  did  not  use  a good  individualising  scheme  for 
classification  and  cataloguing.  The  'experiment 
should  be  repeated  with  a good  scheme  for  classifi- 
cation and  cataloguing  and  in  conformity  to  the 
principles  of  sampling. 

92  STATISTICAL  CALCULUS  IN  LIBRARY  SCIENCE 

CURRICULUM 

The  above  are  only  examples  of  areas  in  library 
work  leading  themselves  to  the  use  of  librametry. 

I am  sure  that  a careful  search  will  disclose  more 
areas.  We  should  consider  from  this  point  of  view 
the  desirability  of  acquainting  librarians  under 
training  with  the  basic  ideas  of  statistical  calcu- 
lus, the  statistical  outlook,  and  the  statistical 
awareness.  In  my  teaching  of  library  science  during 
the  last  forty  years,  I had  always  given  a statistical 
flavour,  as  it  were,  in  the  exposition  of  many 
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problems.  Is  this  sufficient  or  is  it  desirable  or 
necessary  to  give  a few  formal  lessons  on  the  Elements 
of  Statistical  Calculus  biased  to  library  practice 
and  library  science?  This  can  bo  best  done  only 
by  a teacher  who  is  proficient  in  library  science  and 
has  some  knowledge  of  statistical  calculus  or  by  a 
person  proficient  in  statistical  calculus  and  has 
the  necessary  knowledge  of  library  science.  Other- 
wise, the  course  is  likely  to  become  lopsided  and 
forbidding.  The  tine  has  come  to  decide  this  issue. 
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LAV’S  OP  LIBRARY  SOI ER 333  AND  CHARGE  IK  WORK  STANDARD. 

R AHUJA,  H L AMGA , P .T  DEVADASON,  H C REVANHASIPPAPPA , 

K P SINHA,  DRTO  Trainees  (1969-70),  and  L GUNDU  I AO, 

Librarian , Bharat  Electronics  Ltd,  Bangalore  13. 

Law  4 of  Library  Science  — Save  the 
time  of  the  reader  and  of  the  library  staff  — 
demands:  (1)  Reduction  in  variety  of  materials 
used  and  in  the  methods  of  doing  routine  and 
repetitive  work,  (2)  Vork  simplification,  and 
(3)  Work  standardisation.  Law  5 of  Library 
Science  — Library  is  a growing  organism  — 
emphasises  the  dynamic  and  changing  context 
in  which  library  work  is  done.  Change  in  the 
attributes  of  a component  or  of  a component 
itself  of  a system  may  necessitate  modifica- 
tion and  adaptation  of  an  existing  standard, 
or  the  formulation  of  a new  one.  Based  on  a 
survey  of  one  thousand  books,  data  are  pre- 
sented on  the  pattern  of  incidence  of  certain 
cataloguing  features  in  books  published  during 
the  period  1925-1968.  Using  graphs  and  the 
techniques  of  least  squares  and  analysis  of 
variance,  it  is  shown  thar  the  incidence  of 
(1)  Single  Personal  Author chip  is  decreasing 
with  time;  and  (?)  Two  Joint  Personal  Author- 
ship, Corporate  Authorship,  Collaborator,  and 
Series  is  increasing  with  time  and  signifi- 
cantly so  in  the  Natural  Sciences.  There  is 
need  to  modify  any  standard  set  up  some  years 
ago  for  the  number  of  books  to  be  catalogued 
by  a person  in  a given  period.  To  maintain 
earlier  performance  standard,  the  methods  of 
cataloguing  may  have  to  be  changed,  or  addi- 
tional hands  will  have  to  be  utilised.  Since 
there  appears  to  be  a predictable  trend  in  the 
increase  of  the  number  of  books  presenting 
complexities  for  cataloguing,  the  work 
standard  for  cataloguing  should  be  reviewed 
at  suitable  intervals  of  time. 
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1 NEED  FOR  STANDARD 
11  Guiding  Principle 

The  Law  of  Parsimony  is  a General  Normative 
Principle  stressing  the  need  for  economy  in  work. 

In  library  work,  the  correlate  to  this  general  prin- 
ciple is  Law  4 of  Library  Science  — Save  the  time 
of  the  reader  and  that  of  the  library  staff.  One 
source  of  wastage  in  library  v/ork  is  in  having  a 
variety  of  materials  and/or  a variety  of  ways  of 
doing  a job,  when  the  variety  could  be  conveniently 
reduced  to  one  or  a few  kinds.  This  is  parti- 
cularly the  case  with  routine  and  repetitive  work. 
Therefore,  one  method  of  reducing  the  wastage  due 
to  the  existence  and  use  of  several  ways  of  doing  a 
job  is  to  formulate  and  implement  a work  standard 
(2). 

2 NEED  FOR  CHANGE  0 l STANDARD 
21  Guiding  Principle 

The  Law  of  Parameter  is  a General  Normative 
Principle  stressing  the  need  for  modification  or 
replacement  of  an  existing  practice  with  respect  to 
the  changeb  occurring  in  any  of  the  components  in 
the  system  concerned  (1).  Law  $ of  Library  Science 
— Library  is  a growing  organism  — reminds  the 
librarian  tliat  he  is  working  in  a dynamic  context. 

It  implies  that  the  attributes  of  the  factors  or  the 
factors  themselves  associated  with  the  different 
items  of  v/ork  in  a library  are  likely  to  change.  In 
turn,  this  implies  that  a standard  formulated  to 
guide  a particular  library  work  has  to  be  reviewed 
at  appropriate  intervals  of  time  and  changes  incor- 
porated, if  necessary,  in  consonance  with  the 
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changing  context . Only  through  such  adaptation  and 
change  of  the  standard  can  the  use  of  it  be  made 
productive,  and  the  work  done  according  to  it, 
satisfy  the  Law  of  Parsimony  in  general  and  the  Lav,'  4 
of  Library  Science  in  particular, 

\ 

22  Frequency  of  Change 

The  change  in  the  attributes  of  a oomponent  or 
of  the  components  themselves  may  be  slew  and  gradual 
in  one  system;  it  may  be  rapid  and  even  sudden  in 
another  system,  or  even  at  different  points  of  time 
in  one  and  the  same  system.  Between  the  two  extremes 
there  can  be  various  gradations  of  the  rate  of  change. 
Therefore,  the  frequency  of  review  and  revision  of 
standard  is  likely  to  vary  from  one  system  to  another. 

/ 

3 SCO  IE  OF  THE  FA1ER 

1 Lata  is  presented  to  show  the  change  in  the 
incidence  of  different  cataloguing  features  in  books 
over  a period  of  time; 

2 In  particular,  it.  is  attempted  to  show  tliat 
there  is  today  a larger  proportion  of  books  present- 
ing complexities  in  cataloguing  than  was  the  case 

in  the  past ; 

3 There  is  a difference  ir.  the  incidence  of  the 
cataloguing  features  in  books  in  the  Natural  Sciences 
on  the  one  hand  and  the  Humanities  and  Social 
Sciences  on  the  other; 

4 To  use  simple  statistical  techniques  to  test 
the  significance  of  the  findings;  and 

5 To  describe  the  procedure  adopted  in  the 
study,  illustrating  some  of  the  managerial  aspects 
of  working  in  a team. 
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4  PRO  CEDURE 

40  Steps  in  the  Work 

The  work  was  done  as  a cooperative  project  by 
six  DRTC  trainees.  It  was  apparent  that  without 
each  of  the  part  icipants 'clearly  understanding  the 
purpose  of  the  work  and  the  systematic  procedure  to 
be  followed,  there  will  be  no  consistency  in  the 
v/ork,  and  will  lead  to  wastage  of  effort  . Therefore, 
to  begin  with,  it  was  found  helpful  to  outline  the 
procedure  to  be  followed.  This  was  done  in  a group 
discussion  by  the  members  of  the  team.  . The  steps 
followed  and  the  sequjnce  in  which  they  were  done 
are  mentioned  below: 

1 Laying  down  the  objectives  of  the  invest!-  . 
gat  ion; 

2 Decision  on  the  library  from  which  samples 
for  the  study  are  to  be  chosen; 

? Decision  on  the  kind  of  data  to  be  collected; 

4 Laying  down  the  procedure  for  collecting  data; 

5 Pilot  study; 

6 Modification  of  procedure,  if  necessary; 

7 Assembly,  organisation,  and  presentation  of 
data; 

8 Analysis  of  the  data  using  statistical  tech- 
niques; and 

9 Making  inference. 

41  Laying  Down  Objectives 

The  objectives  of  the  investigation  were  stated 
as  follows: 

1 To  examine  whether  there  has  been  an  increase 
over  the  year  s in  the  proportion  of  the  books  pre- 
senting complexities  for  cataloguing;  and 
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2  To  examine  the  difference,  if  any,  in  the  rate 
of  change  of  the  complexity  in  cataloguing  features 
in  the  books  in  the  field  of  the  Natural  Sciences  on 
the  one  hand  and  those  in  the  field  of  the  Humanities 
and  Social  Sciences  on  the  other. 

42  Library  to  be  Used 

The  survey  of  the  cataloguing  features  of  books 
in  the  field  of  the  Natural  Sciences  was  done  in  the 
Library  of  the  Indian  Institute  of  Science,  Bangalore, 
covering  the  Basic  Subjects  A to  L.  The  survey  of 
the  books  in  the  field  of  the  Humanities  and  the 
Social  Sciences  was  dune  in  the  State  Central  Library, 
Bangalore,  covering  the  Basic  Subjects  N to  Z.  This 
would  serve  the  two  objectives  mentioned  in  Sec  41. 

43  Decision  on  the  Data  to  be  Collected 

Factors  taken  into  consideration:-  Our  studios 
on  the  structure  and  development  cf  tha  universe  of 
subject 8 and  of  the  lectors  leading  to  the  development 
of  documentation,  have  indicated  that  no lo-re search 
, and  paralle-reoear ch  are  being  replaced  in  an  increas- 
ing measure  by  t eam-re3ear ch  and  rosearch-in-ser ies 
respectively.  It  was  conjectured  that  this  change 
could  give  rise  to  an  increase  In  the  number  of  books 

1 With  Multiple  Personal  Authorship- 

2 With  Corporate  Aut hor ship; 

3 With  Collaborators;  and 

4 Included  in  a Series. 

If  this  could  be  established,  tlonwe  nay  inf  or  that 
a larger  proportion  of  the  books  published  nowadays 
would  present  complexities  in  cataloguing  as  compared 
to  those  published  in  the  past.  Tnorn'ore,  it  v.t s 
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decided  to  collect  data  on  the  following  cataloguing 
features  of  a book: 

1 Authorship 

Personal 

Corporate 

2 Collaborator ; and 
5 Series. 

It  was  also  agreed  among  the  parti ci pants  to  use  the 
definition  of  each  of  the  above  terras  as  given  in  the 
Classified  catalogue  oode , Ed  5 (1964). 

44  Procedure  for  Collecting  rata 

• < 

441  proforma 

The  headings  in  the  proform  used  for  the  collec- 
tion of  data  were  as  follows: 

1 Fersonal  author 

1 . 1 Single 

1 . 2 Two 

1.3  Three 

1 .4  More  than  t hree 

i 

2 Corporate  author 

9 Collaborator 

8 Series 

Annotation It  may  be  noted  that  the  serial 
numbers  of  the  headings  in  the  above  proforma  do  not 
run  consecutively.  Ihe  reason  i3  as  follows.  Ve 
had  earlier  completed  another  project  on  the  study  of 
the  cataloguing  features  presented  by  about  500  books. 
In  that  work,  we  had  formulated  certain  headings  in 
a proforma  uued  in  the  oollectio.n  of  data.  Each  of 
us  had  become  very  familiar  with  the  notation  of  the 
headings  in  that  proforma.  It  was  therefore  thought 
helpful  to  use  the  same  notation  in  the  proforma  for 
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the  present  work,  lest  it  should  lead  to  some  con- 
fusion. 

442  Division  of  Sub.iect-I ield 

The  collection  of  books  to  be  examined  was  divi- 
ded among  the  participants  such  that  each  got  two 
to  four  sub  ect-f ield  s . For  example,  one  person 

surveyed  the  books  in  Mathematics  and  Physics,  another 
person,  Engineering,  Chemistry,  and  Chemical  Tech- 
nology; a third  person  the  Biological  Sciences;  and 
so  on. 

443  Humber  of  Books  Selected 

Each  participant  collected  data  on  approximately 
160  books.  The  books  were  picked  up  one  after  the 
other  in  the  sequence  in  which  they  were  found  on 
the  shelves  — that  is,  in  the  classified  sequence. 
Care  was  taken  to  ensure  that  one  and  the  same  book 
was  not  selected  more  than  once.  It  was  assumed 
that  this  procedure  was  not  likely  to  introduce  any 
bias  in  the  collection  of  the  data. 

444  Record  of  Data 

The  data  about  each  book  was  recorded  on  a 
75  x 125  mm  slip  (See  Set  46  for  specimen). 

45  Pilot  Study 

In  order  to  ensure  that  the  participants  clearly 
understood  the  procedure  to  be  followed  and  that  in 
designing  the  proforma  all  tho  factors  involved  wore 
taken  into  consideration,  a pilot  study  was  done. 

Each  participant  collected  and  recorded  data  about 
a few  books  available  in  the  DRTC  Library. 
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46  Modification 

Reviewing  the  data  collected  in  the  pilot  study, 
it  was  found  that 

1 The  year  of  publication  of  each  book  should 
also  be  recorded?  and 

2 That  this  information  should  be  placed  as  the 
very  first  line  in  the  record,  to  facilitate  sorting 
the  entries  year -wise  later. 

Here  is  a specimen  of  a record  (data  slip) 
according  to  the  proforma  finally  agreed  upon. 


1967 
1 .2/ 
8/ 


47  Assembly  and  Organisation  oi  Data 

1 The  data  clips  wort  lirst  grouped  into  two 

< categories! 

1 Data  slips  giving  information  about  books  in 
the  Natural  Sciences;  and 

2 Data  slips  giving  information  about  books  in 
the  Humanities  and  the  Social  Sciences. 

2 The  data  sllp9  foi  tie  Looks  in  the  Natural 
Sciences  were  d ivided  among  three  partir  i pant  a.  each 
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getting  about  165  entries.  Similarly,  the  data  slips 
for  the  books  in  t he  Humanities  and  the  Social 
Sciences  were  divided  among  the  other  three  partici- 
pants. Thus,  there  were  six  sets  of  data  slips. 

3  The  data  slips  ineach  set  were  arranged  in 
a chronological  sequence  according  to  the  year  noted 
at  the  top  of  the  record. 


4  For  each  year,  the  total  number  of  books 
selected  was  noted;  the  number  of  books  presenting 
each  of  the  cataloguing  features  mentioned  in  the 
proforma  (See  Sec  44)  wap  tally-marked.  A table 
was  designed  to  present  the  data  collected.  Such 
a table  of  data  was  prepared  for  each  of  the  six  3Cts 
of  data  slips.  Hero  is  a specimen  of  the  table: 


Year 

Total  N 

1.1 

1 .2 

1 V. 
1 • J 

1 .4 

u 

v\J 

1 

1 

8 

1933 

4 

2 

1 

_ . 

1 1 

O 

e. 

1934 

6 

4 

2 

.4 

A ’ 

- £ 

3 

1935 

10 

7 

2 

1 

- 

k 

i • < 

• • « 

• • • 

t i l 

• % % 

1 « « 

• % % % % % • 

» • i 

A 


4 


5  The  data  from  each  of  the  six  tables  vas 
consolidated.  It  was  then  found  helpful  to  group 
the  data  into  5-year  periods,  beginning  from  1699. 
The  data  for  books  in  the  Natural  Sciences  and  those 
for  books  in  the  Humanities  and  the  Social  Sciences 
were  kept  separate  and  con  so?,  id  at  ed  separately. 

5 DATA 

Tables  1 and  2 give  details  of  the  data  on  the 
cataloguing  features  for  the  books  in  the  field  of 
Natural  Sciences  and  Humanities  and  Social  Sciences. 

lata  prior  to  1924  are  not  presented  because  of  the 

O 

iii  smallness  of  the  samples. 
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51  Table  1.  Consolidated  Data 

HS  = Humanities  and  Social  Sciences.  NS  = Natural 
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52  Table  2.  Summarised  Data 


Total  Number  of  bock. 5 = 930 
Natural  Sciences  (US)  = 50C 
Humanities  and  Social  - 


Sciences  (US) 

488 

Cataloguing 

NS 

i 

L 

HS 

Element 

N of  Books 

55 1 

1'  of  Books 

L_l 

1 

Personal  Author 

1 .1 

Single 

531 

66.2 

451 

92.4 

1 .2 

Tv/o- joint 

98 

'.9.6 

15 

3.1 

1.3 

Three- joint  .. 

14 

2.8 

• • 

• • 

1 .A 

Fc\»r-, joint 

8 

1 .6 

6 

1.2 

2 

Corporate  Author 

49 

9.8 

16 

3.3 

c; 

Collaborator 

'40 

28.0 

67 

<3.7 

e 

Series 

144  28.8 

51 

1C.  5 

6 VISUALISATION  AND  ANALYSIS  OF  DATA 
60  Period  Studied 

The  figures  in  Sec  63  to  See  67  visualise 
the  data  cr,  the  diff-nont  cataloguing  features  in 
the  fern  of  graph  (curve).  The  data  represented 
are  for  the  period  ?'M0  tc-  1968.  The  reasons  for 
the  choice  of  to  Is  period  are  ho  fellows: 

1 The  number  of  books  selected  in  each  of  the 
earlier  years  was  comparatively  small; 

c For  the  period  earlier  1940,  the  curve 
representing  each  of  the  cataloguing  element  v/at. 
found  oscillatory; 

3 The  trend  in  almost  all  the  curves  becomes 
fairly  steady  after  19^0;  and 

A It  was  tvlco  conjectured  Vn%  it  war  luring 
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and  after  the  Second  World  War,  that  cooperative  team 
work  in  research,  production.,  etc,  became  a prominent 
feature;  and  therefore, 

5 It  may  even  be  possible  to  predict  for  the  next 
few  years  on  the  basis  of  the  trend  observed  in  the 
period  1940-1968. 


The  5-year  periods  were  numbered  as  follows; 


Years 

Humber 

1940-44 

1 

1 945-49 

2 

1950-54 

3 

1955-59 

4 

1960-64 

5 

1965-68 

6 

61  Test  of  Trend 

611  Technique  of  Least  Squares 

The  trend  represented  by  each  curve  was  studied 
using  the  technique  of  least  squares.  A regression 
line  was  fitted  for  each  curve,,  using  an  equation  of 
the  form 

X = oC  + fbj?  where 

X is  the  variable  — that  is,  the  percentage  inci- 
dence of  a particular  cataloguing  feature  such  as 
Single  Personal  Author,  Collaborator,  and  Series, 
depending  upon  the  curve  under  consideration, 


p the  period;  and 
and  const  ant  s . 

The  estimate  of  (fb  , that  is,  /jb 
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612  Table  3.  Point. 3 On  the  Regression  line 


• 1 

.1 

i 

1 . 

2 

2 

5 

8 

p 

NS 

KS 

NS 

HS 

NS  | 

HS 

NS  | 

HS 

NS 

| HS 

1 

75.3 

98.4 

14.3 

4.9 

11  .3 

2.3 

11.2 

13.7 

13.0 

4 . 

.4 

3 

67.9 

96.3 

19.2 

4.3 

11 .8 

2.5 

24.0 

15.8 

23-3 

6, 

, 6 

6 

56.9 

93.1 

26.5 

3.3 

12.6 

2.8 

43.1 

18.8 

39.0 

10, 

,0 

62  Notation  Used 

In  each  of  the  figures,  the  following  notation 
has  been  used; 

1 . 1 Single  Personal  Author 

1 . 2 Two -Joint  Personal  Authors 

2 Corporate  Author 

5 Collaborator 

8 Series 

xxx  Humanities  and  Social  Science t 
•'•>>•)•)  Natural  Sciences 

R — R Regression  Line 
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6^1  Pig.  1.  Personal  Authorship. 
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641  Pig  2 . Corpora te_ AUt lio rshiji 
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661  Fig  4.  _Seri.es 
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1*7 1 !?ig  r>.  Ca^pi, r ati^ e.  p_ai a,s_. I-T.P-i lUBl . .Sfil&lcAS 
and  Hainan i ties  & Social  Sciences 
^*19  §5 -1968)'. 


]I  = Humanities  & Social  Sciences 
N - Hatural  Sciences. 


CAT AL OOUIIi (J  SLIllSET 


0“18 

ERLC 


PB641 


7ork  Standard 

\ 

6-A.  Analysis  of  Variarie^ 

The  Analysis  of  Variance  technique  was  used  to 
examine  whether  the  likely  tread  in  the  pattern  of 

X 

incidence  of  the  different  cataloguing  ' elements 
could  be  predicted  on  the  basis  of  tiX  data  collected 

X 

and  trend  recognised  for  the  period  1940  to  I960. 

The  hypothesis  ikm  = ~ 0,  for  i =‘1,  2,  7 ...was 

tested  for  some  of  the  curves  given  in  the  preceding 
sections.  Since  the  sample  used  in  the  study  is  X 

. • X 

small  in  relation  to  the  total  number  of  books  pub- 
lished, the  Analysis  of  Variance  oould  be  helpfully 
applied  only  to  the  cases  where  the  regression  line 
showed  a fairly  good  angle  of  slope.  This  is  found  in 
three  curves  for  books  in  the  Natural  Sciences.  These 
curves  are: 

1 Single  Personal  Authorship; 

2 Collaborator  and 

3 Series. 

The  ANOVA  tables  for  the  curves  for  these  three  ele- 
ments are  presented  in  the  succeeding  sections.  The 
expected  value  of  F is  taken  from  Formulae  and  tables 
for  statistical  work  by  C R Rao , S K Mitra,  and  A 
Matthai  (1966).'  . 

641  ANOVA  for  Single  Per sonul  Authorship  in  the 
Natural  Sciences  ( Fig  1 ) 


Source 

df 

C*  Q 

MSS 

I 

Ok) 

Cal  c 

Exp  ( X) 

Regression  . 

1 

236.3 

236.3 

33.3 

7.7 

Error 

4 

26.2 

7.0 

9 264.5 


Total 
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Since  Fca]_c  is  greater  than  PeXp  the  null 
hypothesis  is  rejected,  that  is  <r  £ 0.  The  trend  of 
incidence  of  Single  Personal  Authorship  in  the 
Natural  Sciences  is,  therefore,  significant  and 
predictable  on  the  basis  of  the  dara  collected. 


642  ANOVA  lor  Collaborator  in  the  ffotural  Sciences 

(Fig  2) 


Source 

df 

SS 

MSS 

F 

Calc 

Exp(5fO 

Regression 

1 

771  .7 

711  .7 

8.6 

7.7 

Error 

4 

329.9 

82.5 

Total. 

5 

1 , C 4 1 .6 

. .. 

Since  FCalc  is  greater  than  FeXp,  the  null  hypo- 
thesis is  rejected,  that  is^/  C.  The  trend  of 
incidence  of  Collaborators  in  the  Natural  Sciences 
is,  therefore,  significant  and  predictable  on  the 
basis  of  the  data  collected. 


643  ANOVA  for  Series  in  the  Natural  Sciences  (Pig  4) 


Source 

df  • 

SS 

MSS 

F 

Calc 

Exp  (5?S) 

Regression 

1 

472.2 

472.4 

16.8 

7.7 

Error 

4 

112.8 

28.2 

Total 

5 

585.2 

O 

ERIC 


320 


I 


Work  Standard 


DB74 


Since  F , is  greater  then  ? , the  null  hypo- 

C c*  X C 0 a p 

thesis  is  rejected,  that  Ls , (r  / 0.  The  trend  of 
incidence  of  Series  in  the  Natural  Sciences  is,  there- 
fore, significant  and  predictable  on  the  basis  of 
the  data  collected. 

* 7 FINDINGS 

The  following  are  some  of  the  findings  from  the 
analysis  of  the  data  for  the  period  1940-68. 

71  Single  Personal  Authorship 

The  incidence  of  Single  Fersonal  Authorship  is 
decreasing  with  time  both  in  the  Natural  Sciences  as 
well  as  in  the  Humanities  and  the  Social  Sciences. 

72  Two- Joint  Personal  Authorship 

The  incidence  of  Two-Joint  Personal  Authorship 
is  increasing  with  time  in  the  Natural  Sciences.  In 
the  Humanities  and  in  the  Social  Sciences,  it  is  very 
slightly  decreasing  with  time. 

73  Corporate  Author  snip 

The  incidence  of  Corporate  Authorship  is  increas- 
ing with  time  both  in  the  Natural  Sciences  as  well 
as  in  the  Humanities  and  the  Social  Sciences.  The 
rate  of  i'-'erease  is  comparatively  slight  in  the  latter 
subject-field  s . 

74  Collaborator 

The  incidence  of  collaborators  is  increasing 
with  time  both  in  the  Natural  Sciences  as  well  as  in 
the  Humanities  and  the  Social  Sciences.  The  rate  of 
increase  of  collaborators  in  the  Natural  Sciences  is 
quite  significant  particularly  from  mid- 1 950s . 
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75  Series 

The  incidence  of  Series  is  increasing  with  tine 
both  in  the  Natural  Sciences  as  well  as  in  the  Huma- 
nities and  the  Social  Sciences,  The  rate  of  increase 
is  comparatively  more  steep  in  the  Natural  Sciences. 

▲ 

« 

e CONCLUSION 
81  Revision  of  Standard 

It  can  be  inferred  from  the  results  of  the 
analysis  of  the  data  presented  in  the  preceding  sec- 
tions that  at  present  , out  of  the  total  number  of 
books  catalogued  by  a cataloguer  in  a given  period  — 
say,  one  year  — there  will  be  comparatively  a larger 
proportion  of  books  presenting  complexities,  such  as 

Two-Joint  Authors,  Collaborators,  Corporate  Authors, 

0 

and  Series  than  would  have  been  the  case  in  the  past. 

Therefore,  other  factors  remaining  the  seme,  a cata- 
loguer will  be  able  to  complete  only  a fewer  number 
of  books  per  year  today  than  might  have  been  possible 
in  the  past  , say,  even  a decade  ago.  This  leads  to 
three  points  for  consideration? 

1 There  will  be  need  to  modify  the  standard  for 
the  number  of  books  to  be  catalogued  by  a person  in 
a year,  set  up  a few  years  ago; 

2 To  maintain  the  same  performance  standard  as 

in  the  earlier  years  in  terms  of  the  number  of  books 
catalogued  in  a year,  the  methods  of  cataloguing  nay 
have  to  be  modified  so  as  to  increase  the  productivity 
of  the  cataloguer  or  additional  hands  will  have  to  be 
employed;  and  .» 

3 Since  there  is  a predictable  trend  in  the 
higher  incidence  of  the  bocks  presenting  complexities 
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for  cataloguing,  the  tv.o  points  for  consideration 
mentioned  above  will  have  to  be  taken  up  periodi- 
cally. 

82  Further  Studies  Necessary 

Studies  such  as  the  one  presented  in  this  paper 
can  bo  made  in  different  areas  of  library  work  and 
in  different  kinds  of  libraries  so  as  to  facilitate' 

1 Determination  of  the  periodicity  of  review  of 
changes  and  trends  in  the  different  areas  of  work; 
and 

2 Revision  and  adaptation  of  existing  standards 
of  work,  wherever  necessary. 
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ANALYSIS  OP  SUBJECTS:  A CASE  STUDY. 

M A GOBI NATH,  Lecturer,  Documentation  Research  and 
Training  Centre,  and  P JAYARAJAN,  Research  Assistant 
to  the  National  Research  Professor  in  Library  Science , 
Bangalore  3. 


A knowledge  of  the  structure  and 
development  of  the  universe  of  subjects 
is  necessary  for  the  design  and  develop- 
ment of  schemes  for  classification.  For 
this  purpose,  an  analysis  of  the  subjects 
embodied  in  documents,  with  the  aid  of 
the  postulates  and  principles  formulated 
by  Rang  ana  than,  are'  helpful.  As  a 
case  study,  this  paper  presents  data  and 
comments  on  the  result  of  facet  analysis 
of  an  assortment  of  compound  subjects 
going  with  the  (BS)  Medicine.  The  inten- 
sion of  a large  number  of  subjects  embodied 
in  books  published  in  recent  years  is 
greater  than  those  published  during  a 
generation  or  two  earlier. 


Abbreviations  Used: 


(AI)  = 

Ant eriori sing 
Isolate 

- Matter-Property 
Facet 

(B3)  = 

Basic  Subject 

= Personality  Facet 

C*J  - 

Energy  Facet 

= Space  Facet 

OmJ= 

Matt  e r-Ma t e r i al 

= Time  Facet 

0 INTRODUCTION 

A scheme  for  library  classification  is  essentially 
a scheme  for  classification  of  subjects.  Therefore, 
the  designer  and  the  reviser  of  a scheme  for  classi- 
fication should  have  a thorough  knowledge  of  the 
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"structure"  and  "development"  of  the  universe  of 
subjects. 

01  Attributes  of  Universe  of  Subjects 

The  various  attributes  of  the  universe  of  sub- 
jects, with  which  a classificationist  may  be  con- 
cerned, are: 

1 The  attributes  relating  to  the  structure  of 
the  subjects,  such  as 

11  Kinds  of  phases  and  their  pattern  of  com- 
binations in  the  formation  of  complex  subjects, 

12  Kinds  of  facets  and  their  pattern  of  com- 
bination in  the  formation  of  compound  subjects,  and 

15  Kinds  of  isolate  ideas  and  the  order  of 
arrays  forming  the  focus  in  each  facet  of  a subject:  and 

2 Attributes  relating  to  the  development  of  the 
universe  of  subjects,  such  as 

21  The  rate  of  incidence  of  new  seminal 
ideas  in  each  subject,  and 

22  Modes  of  development  of  n ew  subjects. 

02  Need  for  Reliable  I'ata 

The  classificationist  should  be  able  to  get 
reliable  data  on  these  attributes  of  the  universe  of 
subjects,  in  order  that  the  scheme  for  classification 
can  be  fitted  to 

1 Give  a coextensive  and  expressive  representation 
of  the  subjects  embodied  in  documents;  and 

2 Keep  pace  with  the  developments  in  the  universe 
of  subjects. 

For  this  purpose,  the  classificationist  should  conduct 
different  kinds  of  surveys  and  make  use  of  the  find- 
ings, as  far  as  possible,  in  the  design  and  develop- 
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ment  of  the  schemes  for  classification. 

03  Scope  of  the  Paper 

This  paper  presents  a case  study  in  gathering 
information  on  one  of  the  attributes  of  the  universe 
of  subjects.  In  particular,  it  attempts  to  study  the 

1 Growth  in  the  number  of  facets  incident  in  a 
set  of  compound  subjects  going  with  the  (BS)  Iledicine; 

2 Pattern  of  combination  oi  different  kinds  of 
facets  in  the  set  of  compound  subjects  going  with 
the  (BS)  Medicine; 

3 Incidence  of  sub-facets  in  the  Basic  Facet  of 
the  compound  subjects  going  with  the  (33S)  Medicine; 

4 Incidence  of  sub-facets  in  the  isolate  ideas 
forming  facets  of  the  compound  subjects  going  with 
the  (BS)  Medicine;  and 

5 Incidence  of  different  kinds  of  phases  in  the 
complex  subjects  with  Medicine  in  at  least  one  of 
the  phases. 


I PROCEDURE 

As  a first  step,  all  the  entries  for  books 
listed  under  the  subject  heading  :,Meclj  cine"  in  the 
English  catalogue  (1925)  and  in  the  British  national 
bibliography  (=  '8113 ) (1951  and  1 'S 7 ) were  selected 
for  study.  Documents  which  would  go  with  such 
subjects  as  Fire  Protection,  Protection  from  Ex- 
plosive, etc,  were  not  selected. 

II  Table  1.  Total  Number  of  Books  Selected 


O 
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Source 

Total  Number  of  Books 

* 

Selected 

j Listed  (Approx) 

English  catalogue 

(1925) 

25 

13,000 

0.2 

BNB  (1951) 

• • 

325 

16,000 

2.0 

3NB  (1967) 

* 1 

530 

27,000 

2.0 

326 
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It  can  be  seen  from  the  above  table  that  b^-t- 
ween  1925  and  1951,  there  is  an  increase  in  the  p 
eentage  of  books  on  subjects  going  with  the  (B3) 
Medicine.  The  percentage,  however,  remains  s or 
between  1951  and  1967*  Of  these,  there  is  no 
book  having  complex  subject  in  1925  * there  ar< 

25  in  1951,  and  30  in  1967  (See  Sec  6).. 

12  Method  of  Analysis  of  Subject 

The  first  five  steps  of  thu  standard  procedure 
of  the  nine  steps  for  classification  of  a document 
laid  down  by  S R Ran gona than  (2)  were  applied. 

The  title  of  each  book  wa3  made  expressive  by 
filling  up  the  ellipsis,  as  far  as  possible.  ' In 
the  case  of  the  books  listtd  in  the  English  catalogue , 
the  detection  of  the  ellipsis  was  difficult,  because 
of  the  alphabetical  arrangement  of  the  entries  of 
the  books  without  any  Feature  Headings.  But  in  the 
case  of  the  3IIB,  the  specific  Feature  Headings  of 
each  entry  was  helpful  in  filling  up  the  ellipsis. 

2 FACET  ANALYSIS 

Tne  data  collected  were  grouped  according  to 
t lie  number  of  facets  forming  components  of  the  com- 
pound subjects.  In  t.ne  counting  of  facets,  the 
(BS)  and  the  (AI)  were  each  taken  as  a facet. 

Table  2 in  Sec  21  gives  data  on  the  incidence  of 
facets  in  the  compound  subjects  going  with  the  (BS) 
Medicine  for  the  years  1925,  1951 » and  1967. 
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21  Table  2.  Nunb'er  of  Facets 


N of 
Facets 

192 

5 

1951 

1967 

N of  j 
books  | 

c/o  Of 

l2p 

N of 
book3 

'/>  of 
300 

* of 
books 

i 

O 

O O 

1 

A 

16 

10 

3.3 

10 

2.0 

2 

9 

36 

71 

23.7 

65 

13.0 

5 

4 

16 

93 

31 .0 

170 

34.0 

4 

7 

26 

95 

31.7 

171 

34.2 

5 

1 

4 

31 

10.3 

75 

15.0 

6 

- 

- 

- 

- 

9 

1.8 

22  Trend  in  the  Incidence  of  Facets 

1 The  node  cl  ircidence  of  facets  is  between 
3 and  t in  195 1 and  1967;  it  is  2 in  1925. 

2 - Thexe  i3  a decxease  with  tire  in  the  per- 
centage of  subjects  having  1 and  2 facets,  and  an 
increase  of  those  with  3 or  worn  facets.  This  indi- 
cates that  books  published  ^ recent  yeara  embody 
subjects  of  greuter  intension  then  in  the  earlier 
years. 

3  COMBINATION  OF  FACETS 
31  Two-Faceted  Suojecta 

Table  3 in  Sec  311  gives  data  on  rha  different 
kinds  of  combination  cf  facets  in  jwo-foceted 
subjects . 
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3 ' 1 Table  3.  Two-Faceted  Subjects 


1923 

195 

;i 

1965 

J 

SN 

Kind  of 
Combination 

N of 
books 

i;  of 
25 

N of 
books 

i of 

[300 

N of 
books 

<fo  of 
500 

\ 

1 

(BS)"(AI) 

5 

20.0 

16 

9*3 

10 

2.0 

2 

(bs)  . /"si_7 

- 

- 

3. 

1 .0  , 

5 

1 .0 

3 

(BS)  : Z~1MP1J7 

1 

4.0 

41 

13*7 

40 

8.0 

4 

(BS) , /“1P1 J 

3 

12.0 

11 

3*7 

10 

2.0 

Total 

9 

36.0 

71 

23*7 

65 

13.0 

312  Annotation 

Among  two-faceted  subjects, 

1 The  combination  (BS)  n/’~AI_7  has  the  maximum  per- 
centage of  books  in  1.925*  But  it  decreases  in  the 
later  years.  This  indicates  that  the  production  of 
reference  books  on  Medicine  as  a whole  in  UK,  is  declin- 
ing, 

2 The  combination  (BS ) ./"”S1_7  has  the  same  per- 
centage of  books  in  1951  and  1967.  Thus,  there  is  no 
change  in  the  trend  in  the  production  of  books  giving 
descriptive  account  of  Medicine  in  UK. 

3 The  combination  (BS)  \jT  1 1,TP  1 _/7  has  the  maximum 
percentage  of  books  embodying  two-faceted • subjects , in 
1951  and  I967.  Among  these,  the  books  on  "Disease  in 
general"  are  dominant.  It  is  maximum  in  1951* 

4 The  percentage  of  books  with  the  combination 
(BS)  3/~.1P1_J7  had  decreased  during  the  later  years. 

There  is  thus  a fall  in  the  production  of  books  on 
"Organ  qua  Organ"  in  Medicine. 

32  Three -Faceted  Subjects 

Table  4 in  Sec  321  gives  data  on  the  different 
kinds  of  combination  of  facets  in  three-faceted 
subjects. 


329 


3 2 1 Taftlo  4 . Three-?ace Ked  Subjects 


EA3^1 


kopinath  and  J 8^  a . r a j an 


ERiC 


t- 

vO 

G^ 


O O 

V.?v 


tt 

fH 

->  O 
O 

r4  rO 


LT\ 

cn 


m 

Ivl 

cr\ 


Tt  ,NJ  Cvl  03  o ^ W eg  CM  CM  CO  c\i  vc 

o O O cv  o c o o o o o 


1 CM 


KN  l- 
Ln 


‘ CO 


m 


u 
oo 
I o 
v£\m 


Vi  I 
J 

O O I 
O 

*s*  X> 


n t-  I 1 O O O 

* • » i * 

C O*  eg  r~  nj 


I I rn  o I 
• • 

O 


CM  I 


o 

V.  CM 


n 

Vh  & 

o o 

^ / 


o m cc 

fO 


1 l 


CM  I I . 


— I 


((fit 


t I I I f 


C 

o 


d 

•H 

G 

o 

o 

SeJ 


'd 


fX  lx  cm’ 


^1  K,  K, 

f;j  . . i J N. 

K y f4  1 

^ J — MJ  K K Fx  h 

5 -*> 


» * « * »K 


k, 


h 

vj  Kj  I'Nj  h<  ^ ^ U PM  P4  bA  p,  fu  fn 


w 


5 TJ  » ,w  kj  Ej  Q 'vj  E j Eg  kj  Cj  kj  'vj 

v./  ^ *\J  « * i » • r ■ *«•  r>  ► i»  •>  ► ► 

ft  f » • 

t/i  7?  CO  CO  CO  «C  to  W W to  K*  W to  K> 


^oj^^i/nvOE-CDO'O 


CM  vs 
t*  r r- 


^3- 

tn 


Total  4 lb  93  31-0  170 


Analysis  of  Subjects 


EA33 


322  Annot at  ion 

Among  the  three-faceted  subjects 

1 The  combination  (BS)  P1_7;/"1MP1_7  has  the 
maximum  number  of  books  during  1-951  and  1967,  and  none 
at  all  in  1925 . Host  of  the  subjects  with  this  combi- 
nation are  of  the  kind  ’’Disease  of  human  organ”,  and  a 
smaller  number  on  "Anc ' omy"  or  "Physiology”  of  human 
organs . 

2 The  combination  (BS)  ;/~~1MPl  7;/~ E 7 has  about  12 
per  cent  of  the  total  number  of  three-faceted  subjects, 
during  each  of  the  years  1951  and  1967. 

There  was  only  one  book  with  this  combination  in 
1925.  Most  of  the  subjects  with  this  combination  are 
of  the  kind  "Therapeutics  of  Disease”,  and  a small'  num- 
ber on  either  "Etiology"  or  "Diagnosis",  or  "Pathology" 
of  disease., 

3 The  combination  (BS)  ;/~1MP1  J 7" ( AI ) shows  an  in- 

crease in  percentage  in  1967.  This  implies  the  produc- 
tion of  a large  number  of  reference  books,  such  as 
Encyclopaedia  and  Dictionary  on  subjects  of  greater 
intension.  : 


4 The  combination- (BS) ” (AI )" (AI)  has  one  book  each 
in  1925  and  in  1951.  It  is  a "Biographical  Serial". 

5 The  combination  (B-S)  " ( AI ) ./~"S1_7  has  two  books 

each  in  1951  end  in  1967.  This  combination  represents, 
in  this  case  study,  "History  o’f  - Medicine,  in  Great 
Britain".  ! : 1 

6 The  combination  (BS)  ./~"S1_7” ( AI ) representing 
"Medical  Statistics  in  G-reat ' Britain"  has  one  book 
each  in  1925  and  1967. 


7  The  subject  represented  by  the  combination 
(BS)  ,/p1P1_7;/""" 1MM1_7  was  "Strontium-90  in  the  bone  of 
the  human  body".  Here,  Strontium-90  is  deemed  as  a 
manifestation  of  MM_7* 


33  Pour-Paceted  Subjects 

Table  5 in  Sec  331  gives  data  on  the  different 
kinds  of  combinations  of  facets  in  four-faceted  subjects. 
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332  Annotation 

Among  the  four-faceted  subjects 

1 There  seens  to  be  an  increasing  incidence  of 
reference  books  during  1967.  It  is  7.2  per  cent  as 
against  4 per  cent  in  1925  and  1951-  This  may  be 
an  indication  of  the  trend  in  production  of  more 
reference  oooks  on  subjects  of  greater  intension; 

2 The  combination  (BS)  ;Z“1IIP1_75^~1E_7,/”2P1_7 
has  the  lowest  percentage  of  books  in  1967  of  the 
three  years  under  consideration.  Host  of  the  sub- 
jects ill  this  combination  of  facets  are  of  the  kind 
"Methods  of  treatment  of  diseases  in  general". 

3 The  Host  Subject  (BS)  .^IPlJ^j^IMPI  J has  the 
maximum  percentage  of  books  in  all  the  three  years. 

It  is  12  per  cent  in  1925*  15  per  cent  in  1951*  and 
22  per  cent  in  1967.  The  majority  among  these  sub- 
jects is  on  "Treatment  of  Disease  of  Organ".  This 
is  represented  by  the  combination  (BS)  t^lPI^; 

The  combination  (BS),/*~1P1 
^"iMPl.J^'fAI)  occurring  in  1951  and  1967  represents 
reference  books  largely  on  "Disease  of  on  organ  of  a 
human  body".  This  combination  (BS)  ,/~1P1_7;/”ll4P1_7; 
c^j  represents  subjects  such  as  "Genetics  of 
the  neurological  disorders  in  human  body". 

4 The  combination  (BS)  ,/“l  has 

books  only  in  1951  and  1967.  This  represents  subjects 
such  as  "Metabolism  of  cerebrospinal  fluid". 

34  Five-Faceted  Subjects 

Table  6 in  Sec  341  gives  data  on  the  different 
kinds  of  combination  of  facets  in  five-faceted  subjects. 
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342  Annotation 


1 The  combination  (I3S)  ,/""lP1_7;  ^~1IIP1_7:  > 

C^Y\J  has  the  maximum  number  of  books  among  the 
five-faceted  subjects.  In  1951 > it  had  6 per  cent 
and  in  1967  nearly  8 per  cent.  This  combination 
usually  represents  subjects  dealing  with  a particu- 
lar method  of  treatment  of  diseases  of  an  organ. 

2 The  combination  (13S)  ,/"1P1_7{^~U.!?1  JxCV&J* 

( AI  ) shows  an  increase  from  1.3  per  cent  to  3.2 
per  cent  from  1951  to  1967.  This  shows  an  upward 
trend  in  the  production  of  reference  books  on 
"Treatment  of  disease  of  a particular  organ". 

3 Similarly,  the  combination  (BS ) ; ^*1JJP1_7  5 

11  ( AI  ) also  shows  an  upward  trend 
in  the  production  of  reference  books  on  subjects 
such  as  "Particular  method  of  treatment  of  disease" 
in  1967. 


35  Six-Faceted  Subjects 

Table  7 in  Sec  351  gives  data  on  the  different 
kinds  of  combination  of  facets  in  six-faceted 
sub  jects . 
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4 INCIDENCE  OP  DIFFERENT  KINDS  OF  ISOLATE  IDEAS 

Table  8 in  Sec  41  gives  data  on  the  incidence 
of  different  kinds  of  isolate  ideas  in'  the  subjects 
analysed. 


41  Table  8.  Incidence  of  Different  Kinds  of 
Isolate  Ideas 


Kind  of 
Isolate 

1925 

1951 

1967 

SN 

Total 

fo  Of 

25 

Total 

io  of 
•300  . 

Total 

1 

o o 

O 

1 

(AI) 

10' 

40.0 

45 

15-0 

99 

19.8 

2 

(T) 

- 

9 

3.0 

9 

1 .8 

3 

(s) 

2 

8.0 

18 

6.0 

35 

■ 7.0 

4 

(E) 

7 

28.0 

151 

50.3 

271 

55.0 

5 

(MP) 

11 

44.0 

255 

85.0 

459 

91.8 

6 

(MM) 

- 

- 

- 

- 

3 

0 .6  ' 

7 

(P) 

10 

40  ,0 

166 

53.3 

389 

77.8 

42  Annotation 

1 It  is  evident  from  Table  8 that  (MP)  isolates 
have  the  maximum  percentage  of  incidence  in  different 
compound  subjects  going  with  the  (BS)  Medicine  in 
each  of  the  three  years  under  study.  Further,  its 
percentage  of  incidence  is  also  on  the  increase  with 
time.  A majority  of  (MP)  isolate  ideas  studied  re- 
lates to  different  kinds  of  "Disease". 

2 The  (P)  isolates  also  have  a good  percentage 

of  incidence  in  compound  subjects  going  with  Medicine 
and  it  is  also  increasing  with  time.  A majority 
of  the  (P)  isolates  refer  to  the  differed  organs 
of  the  human  body.  However,  there  are  a few  (2P) 
isolates  also  — it  is  2 in  1925  and  50  in  1951  and 
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87  in  1967.  Those  refer  to  different  methods  of 
treatment  of  disease,  such  as  X-Eay  Treatment. 

3 The  percentage  of  incidence  of  (E)  isolates  is 
also  increasing  with  time.  These  isolates  largely 
represent  the  idea  of  "Treatment". 

4 The  percentage  of  incidence  of  (?Ci)  , (S),  and 
(T)  isolates  is  low  in  all  the  three  years  under 

■ i 

study.  This  indicates  that  most  of  the  compound 
subjects  going  with  the  (BS)  ITedicine  are  not  Space 
and  Time  oriented. 

5 The  percentage  of  incidence  of  (AI)  is  cn  the 
decrease  in  later  years.  In  the  earlier  sections, 
we  observed  that  there  is  an  upward  trend  in  the 
production  of  reference  books  in  subjects  of  groat 
intension.  The  decrease  in  the  percentage  of  inci- 
dence of  (AI)  as  a whole  nay  be  due  to  the  fact  that 
the  incidence  of  non-reference  books  is  greater  in 
later  yoarB  than  that  in  1928.  Thus,  although  wo  have  a 
lower  percentage  of  incidence  of  reference  books  in 
later  years , we  have  a groat  number  of  books  as  com- 
pared to  that  in  1925* 

5 ANALYSIS  OF  SUB -FACETS 

The  sub-sections  of  tills  section  will  be  devoted 
to  the  analysis  of  sub-facets  of  the  facets  f om ing 
compound  subjects  going  with  the  (IS)  Midi  cine.  in 
this  study,  the  Space  Facet,  Title  facet,  and  fcl’e 
Anterioris ing  Isolate  Facet  are  excluded  a3  they  ire 
generally  facets  common  to  many  car  pound  subjects 
going  with  different  (BS).  The  (E)  isolates  are 
also  excluded  as  they  do  not  h .vc  mere  than  one  sub- 
facet.  By  'Sub-fncot'  is  meant  any  component  of  a 
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87  in  1967,  Those  refer  to  different  methods  of 
treatment  of  disease,  such  as  X-Ray  Treatment. 

3 The  percentage  of  incidence  of  (E)  isolates  is 
also  increasing  with  time.  These  isolates  largely 
represent  the  idea  of  "Treatment". 

4 The  percentage  of  incidence  of  (MM)  , (S)  , and 
(T)  isolates  is  low  in  all  the  three  years  under 
study.  This  indicates  that  most  of  the  compound 
subjects  going  with  the  (BS)  Medicine  are  not  Space 
and  Time  oriented. 

5 The  percentage  of  incidence  of  (AI)  is  on  the 
decrease  in  later  years.  In  the  earlier  sections, 
we  observed  that  there  is  an  upward  trend  in  the 
production  of  reference  books  in  subjects  of  great 
intension.  The  decrease  in  the  percentage  of  inci- 
dence of  (AI)  as  a whole  may  be  due  to  the  fact  that 
the  incidence  of  non-reference  books  is  greater  in 
later  years  than  that  in  1925.  Thus,  although  we  have  a 
lower  percentage  of  incidence  of  reference  books  in 
later  years,  wo  have  a groat  number  of  books  es  com- 
pared to  that  in  1 925  - 

5 ANALYSIS  OF  SUB -FACETS 

The  sub-sections  of  this  section  will  be  devoted 
to  the  analysis  of  sub-facets  of  the  facets  forming 
compound  subjects  going  with  the  (BS)  Medicine,  In 
this  study,  the  Space  Facet,  Tine  Facet,  and  the 
Anterioris ing  Isolate  Facet  are  excluded  as  they  are 
generally  facets  common  to  many  compound  subjects 
going  with  different  (BS) . The  (E)  isolates  are 
also  excluded  as  they  do  not  have  mere  than  one  sub- 
facet.  By  'Sub-facet'  is  meant  any  component  of  a 
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Basic  Subject  or  of  an  Isolate  forming  a facet  of  a 
compound  subject.  For  example,  in  the  Basic  Facet 
Child  Medicine,  "Medicine"  is  one  sub-facet,  and 
"Child"  is  another.  Similarly,  in  "Infectious  Dis- 
eases", "Disease"  is  one  sub-facet  and  "Infection" 
is  another,  and  so  on. 

51  Sub -Facets  in  the  Basic  Facet 

Table  9 in  Sec  911  gives  data  on  the  number  of 
books  and  their  percentage  to  the  total  number  of  • 
books  for  Basic  Facets  having  only  one  sub-facet  and 
for  those  having  two  sub-facets. 

5 1 1 Table  9 • Sub-Facets  in  the  Basic  Facet 


IT  of 

Sub-facets 

1925 

1951 

1967 

SN 

N of 
books 

io  of 

25 

N of 
books 

1 

O 

O O 

H of 
books 

Vi 

0 0 
0 

IT\ 

1 

1 

19 

76.0 

251 

77 

408 

81  .6 

2 

2 

6 

24.0 

69 

23 

92 

19.4 

5 1 2 Annotation 

There  is  a slight  decrease  in  the  per- 
centage of  books  having  two  sub-facets  in  the 
Basic  Facet.  These  are  all  Specials  Basic  Subjects. 

52  Sub-Facets  in  C^J 

Table  10  in  Sec  521  gives  data  on  the  number  of 
books  and  its  percentage  to  the  total  number  of 
books,  for  the  different  number  of  facets  in  C 1P1J7. 
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5 2 1 Table  IP.  Bub -Facets  in  CWJ 


N of' 

Sub-Facets 

1925 

1951 

1967 

*3N 

N of 
books 

<?o  of 

25 

N of 
books 

% of 
300 

N of 
books 

$ of 
500 

1 

1 

4 

16.0 

27 

9.0 

28 

5.6 

2 

2 

4 

16.0 

90 

30.0 

220 

44.0 

3 

3 

- 

- 

15 

5.0 

40 

8.0 

522  Annotation 

■ In  recent  years,  there  is  a significant  increase 
in  the  number  of  isolates  having  two  and  three 

sub-facets.  This  may  be  taken  as  indication  of  sub- 
jects with  greater  intension  appearing  in  book-form. 

53  Sub-Facets  in  ^f”lP2_7 

Table  11  in  Sec  531  gives  data  on  the  number 
of  books  and  its  percentage  to  the  total  number  of 
books  for  the  different  number  of  sub -facets  incident 

in  /["  1P2_7 

531  Table  1 1 . Sub-Facets  in  /~ 1P2  7 


N of 

Sub-Facets 

i 

1925 

1951 

1967 

SN 

-i 

IT  of 
books 

'Jo  of- 

25 

11  of 
books 

O 

o o 

N of 
books 

O 

O O 
K> 

1 ' 

1 

- 

- 

1 

0.3 

5 

1 .0 

2 

2 

- 

- 

3 

1 .0 

9 

1 .8 

340 


Analysis  of  Subjects 


EA552 


532  Annotation 

There  is  on  increase  in  the  incidence  of  two- 
sub-faceted  /’*1?2__7  isolates  in  1967.  This  also  shows 
a higher  incidence  of  subjects  of  greater  intension 
appearing  in  book  form. 

54  Sub-Facets  in  fmvj 

_/  isolates  occur  only  in  1967.  There 
are  only  3 books  having  subjects  with  isolates. 

Of  these,  two  7 have  each  two-sub-facets,  and 

the  other  has  only  one  sub-facet. 

55  Sub-Facets  in 

Table  12  in  Sec  551  gives  data  on  the  number  of 
book:s  arid  its  percentage  to  the  total  number  of  books, 
for  the  different  number  of  sub-facets  in  /”MP J . 

• 1 

551  Table  12.  Sub -Facets  in  /~!.H?_7 


N of 

1925 

1951 

1967 

3N 

Sub  - 
Facets 

N of 
books 

fo  Of 

25 

N of 
books 

<fo  Of 
300 

N of 
books 

vi'A 

O 

O 0 

1 

1 

7 

28 

141 

47.0 

291 

58.2 

2 

2 

4 

16 

86 

28.6 

102 

20.4 

3 

3 

- 

- 

28 

9-3 

66 

13.2 

552  Annotation 

There  is  an  increase  in  the  percentage  of  inci- 
dence of  subjects  having  (MP)  isolates  with  only  one 
sub-facet  and  those  having  three  sub-facets.  But 
in  the  case  of  two  sub-facets,  there  is  a decrease 
in  1967.  These  distributions  indicate  that  there 
is  a trend  towards  a'  deeper  study  in  Property  Facet 


EA552 


Oopinuth  and  Jayarajan 


(largely  of  Diseases  of  the  Human  Body)  of  the  Com- 
pound Subjects  going  with  ;he  (B3)  Medicine. 

56  Sub-Facets  in  /f2?lJ7 

Table  13  in  Sec  561  gives  data  on  the  number  of 
books  and  its  percentage  to  the  total  number  of  books, 
for  different  number  of  sub-facets  in  /~2P1_7. 

561  Table  15  • Sub-Facets  in  f~7. PI  7 


N of 

1925 

1951 

1967 

SN 

Sub- 

Facets 

N of 
books 

of 

25 

N of 
books 

5?  of 
300 

N of 
books 

I fo  of 
| 500 

1 

1 

2-  . 

■ 8 

22 

7.3 

34 

6.8 

2' 

2 

- . 

■ -••• 

28 

9.3 

53 

10.6 

562  Annotation 

There  is  an  increasing  intensification  in  the 
study  of  Treatment  Facet  in  Medicine,  for  most  of  the 
isolates  forming  /-2P1_7  r~'prosent  different  methods 
of  Treatment. 

57  Observation 

Because  of  the  small  number  of  books  analysed, 
the  analysis  of  sub-facets  does  not  give  clear  indi- 
cations of  trend.  Analysis  of  e large  number  of 
documents  may  give  useful  results. 

6 ANALYSIS  OF  COMPLEX  SUBJECTS 

Table  H in  Sec  61  gives  data  on  the  number  of 
books  having  Complex  Subjects  involving  different 
kinds  of  phase  relation.  The  percentages  are  of 

O 
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the  total  number  of  books  selected  each  year.  (.See 
Table  1 in  Sec  11) 

61  Table  14.  Kind3  of  Phases 


Kind  of 

192 

5 

1951 

1967 

SN 

Phase 

Relation 

N of 

4 of 

IT  of 

ic  of 

N of 

Ji  of 

books 

25 

books 

325 

books 

530 

1 

General 

- 

- 

6 

1 .8 

7 

• -3 

2 

Bias 

- 

- 

17 

5.2 

15 

2,8 

3 

Corr.par  ison 

- 

- 

- 

- 

- 

. - 

4 

Difference 

- 

- 

- 

- 

- 

- 

5 

Tool 

- 

- 

- 

- 

2 

0.4 

6 

Influencing 

- 

- 

2 

0.6 

6 

1.1 

Total 

- 

- 

25 

7.6 

30 

5.6 

62  Annotation 

Fifty-five  books  out  of  the  total  of  880 
selected  for  this  case  study,  have  complex  subjects 
involving  Phase  Relation.  These  form  a relatively 
small  percentage.  Among  these,  Bias  Phase  Relation 
has  the  highest  incidence  in  1951  as  well  as  in 
19^7;  followed  by  General  Phase  Relation  and 
Influencing  Phase  Relation.  Tool  Phase  has  only 
two  books  and  that  too  only  in  1967* 

7 CONCLUSION 
71  General  Trend 

The  analysis  of  facets,  sub-facets,  and  phases 
of  different  subjects  going  with  the  (BS)  Medicine, 
shows  that 

1 The  books  of  recent  years  embody  subjects  of 
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greater  intension  than  those  of  a generation  or  two 
earlier;  and 

2 There  is  a tendency  towards  the  production  of 
reference  books  on  subjects  of  greater  intension,  in 
recent  years'. 

72  Implication  to  the  Classificationi st 

The  implication  of  these  facts  to  the  classi- 
ficationist  is  that  he  should 

1 Provide  for  and  develop  guiding  principles 
helpful  in  determining  the  position  of  the  newly 
emerging  Basic  Subjects  and  Isolate  Ideas  in  the 
place  appropriate  to  them,  without  violation  to  the 
overall  filiatory  sequence  of  subjects;  and 

2 Develop  a versatile  notational  system  that 
has  built-in  capaoity  to  accommodate  new  Basic  Sub- 
jects and  Isolates  as  arid  when  they  occur,  in  their 
respective  schedules. 

73  A Suggestion  . 

The  methodology  suggested  and  the  analysis  made 
in  this  paper  are  largely  for  the  purpose  of  demons- 
tration. The  results  obtained  should  be  taken  as 
tentative.  However,  if  this  kind  of  survey  is  made 
with  a large  number  of  documents,  taking  compound 
subjects  going  with  each  Main  Subject  as  given  in 
the  schedule  of  Main  Subjects  in  the  forthcoming  Ed  7 
of  Colon  classification  (1),  a more  reliable  picture 
of  the  structural  and  developmental  aspects  of  the 
Universe  of  Subjects  could  be  obtained.  Such  finding 
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would  be  of  value  in  formulating  guiding  principles 
for  work  in  the  idea  plane  and  in  developing  and 
utilising  a versatile  notational  system  in  the  design 
of  a scheme  for  library  classification. 
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EXPRESSIVENESS  OP  SUBJECT  IN  TITLES  OP  ARTICLES:  A 

CASE  STUDY. 

S SEETHARAMA,  Defence  Institute  of  Physiology  and 

Allied  Sciences.  New  Delhi  Cantonment  10 . 

The  Title  of  an  article  is  one  of  the 
first  points  of  contact  of  tiie  reader  and  of 
the  documentalist , with  the  subject  of  the 
article.  Elements  in  the  Title  are  used  in 
recalling  and  identifying  an  article.  The 
Title  is  the  starting  point  in  classifying  a 
document  by  the  Postulational  Method.  Cer- 
tain kinds  of  K'YIC  indexes  are  essentially 
based  on  Titles  of  documents.  A Title  that  • 
expresses  coextensively  the  specific  subject 
of  an  article  will  be  of  help  to  the  reader 
in  selecting  articles  for  perusal;  it  will 
also  be  of  help  in  documentation  in  various 
ways.  Data  on  the  extent  of  expressiveness 
of  titles  of  an  assortment  of  300  articles 
appearing  in  medical  periodicals  are  pre- 
sented. Only  about  3 per  cent  of  the  titles 
are  fully  expressive.  About  22  per  cent  of 
the  titles  are  less  than  90  per  cent  expres- 
sive. The  ellipses  in  the  title,  are  of 
various  kinds  — omission  of  Basic  Subject 
Term,  Personality  Isolate  Term,  Matter 
Isolate  Term,  and  of  Energy  Isolate  Term. 

Use  of  Derived  Composite  Terms,. 

Synonymous  Terms,  and  Eponymous  Terms,  is 
also  a common  feature.  A cooperative  approach 
on  the  part  of  Author,  Editor,  and  Documonta- 
list  in  formulating  guiding  principles  for 
the  construction  of  helpful  titles  of  articles 
is  necessary, 


I TITLE  OP  A DOCUMENT 

II  Definition 

The  term  'Title'  has  been  defined  as  the  name 
of  a work,  such  as  a book,  an  article  in  a periodibal, 
a technical  report,  a patent,  and  a standard  (5)* 
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12  Kinds  of  Title 

Titles  have  been  distinguished  as  Main  Title, 
Sub-Title,  Alternative  title,  Short  title,  Half  title 
Running  title,  and  Binder’s  title,  depending  upon 
the  function  and  the  position  of  the  title  in  the 
document.  On  the  basis  of  the  extent  of  expressive- 
ness of  the  subject  content  of  the  document,  titles 
may  also  be  grouped  as  Tell-tale  or  Expressive  title, 
Fanciful  title,  and  Elliptic  title  (5,9). 

13  Use  of  Title 

1 Being  the  name  of  a wen:,  some  Element s in 
the  title,  if  not  the  whole  of  it  in  some  cases,  are 
remembered  and  used  by  readers  in  recalling  tile 
document; 

2 Usually  the  title  is  expected  to  give  a 
broad  idea  of  the  subject  of  the  document  concerned; 

3 The  first  contact  of  the  reader  and  of  the 
document alist  with  the  subject  of  a document  is 
often  by  way  of  its  title; 

4 In  classifying  a document  v/e  begin  with 
the  raw  title  of  the  document  and  through  a series 
of  steps  arrive  at  the  title  expressing  the  specific 
subject  of  a document;  and 

5 The  preparation  of  certain  kinds  of  do cumonta 
tion  lists  may  be  totally  dependent  on  the  title  of 
document  s . 

14  Need  for  Expressive  Title 

An  Expressive  Title  is  one  that  co extensively 
represents  the  subject  of  a document.  The  helpful- 
ness of  Expressive  Titles  in  conserving  the  intel- 
lectual potential  of  readers  and  of  documents  lists 
has  been  pointed  out  ( 5 ) • ’Yith  the  development 


of  certain  kinds  of  KWIC  (Key  V?ort> -In- Context ) indexes 
based  on  the  title  of  documents  the  need  for  titles 
cooxtensively  expressive  ef  the  subject  of  documents 
has  been  realised  in  an  increasing  measure  ( 2 ) . Tn 
the  preparation  of  documentation  lists  based  on  contents 
pages  of  periodicals  as  was  practised  by  the  In a doc 
1 1st , the  helpfulness  of  Expressive.  Titles  is  evident. 
The  Indian  Standards  Institution  has  been  seirsd  of 
the  problem  in  connection  with  the  re  commend  at  ion: 
for  the  contents  page  of  a periodical  ana  the  pr  : "is 
of  an  article  (1,  10). 

Scope  of  the  Taper 

This  paper  presents  data  on  the  extent  of  c 
extensiveness  of  titles  of  nn  assortment  of  art  ' . . 

The  different  kinds  c.J  ellipses  that  occurred  in 
titles  studied  ore  also  mentioned. 

2 ‘PROCEDURE 

21  Articles 

An  assortment  of  3(  C articles  published  i.  r- 

ent  medical  periodicals  during  1*067  and  1‘268  w d 

in  the  study.  A bibliographical  entry  was  maio 
each  article  on  a standard  cataloguing  slip. 

22  Analysis 

Each  document  was  perused  and  its  subject  \vf-s 
facet  analysed  according  to  the  method  of  Postulates  { 

( 8 ).  Separate  entrie  i were  made  for  each  of  the 
subjects  in  n multifocal  document.  The  Title  in 
Standard  Terms  (Step  5)  was  compared  with  the  Kaw 
Title  — that  is,  the  title  oj  t ie  document.  For 
each  document,  the  Kernel  Terms  not  found  in  the 
Raw  Title  v/erc  counted  and  recorded.  Each  of  3uch 
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Kernel  Torres  was  also  sejaratelj  noted  on  a catalogue 
slip  for  further  study. 

Ex are pie; 

Raw  Title: 

Title  in  standard 
Terns  at  Step  5 
of  the  Method 
of  postulates; 

Number  of  Kernel 
Terms  in  the 

• -Haw  Title 

Number  of  Kernel 
Torres  in  the 
Title  in  Stan- 
dard Terns 

Therefore,  the  per- 
centage of  expres- 
siveness of  the 
Raw  Title  is:  33 • 3 

3 DATA  ON  1 ERCEKTAGE  OF  ; X1K1  S31VLJfS.> 

The  following  table  presents  data  on  the  percen- 
tage of  expressiveness  of  the  rav  titles  and  the 
number  of  raw  titles  having  a given  percentage  of 
expressiveness . 


SN 

Expressive- 
ness of  Raw 
Title  in  # 

N of 
Titles 

Cumu- 
lative 
tot  >1 

of  total 

<LxJ£i£ 

3 CO 

1 Cureu- 
, lativ 

a 

b 1 

r c 

! 6 i 

£ 

iJL— 

1 

10-19 

3 

1 .0 

1 .0 

? 

PC-29 

19 

If; 

5.0 

0 .0 

ERJC 


Treatment  of  tuberculosis. 
Child  Medicine  (3S).  Lung  /Til 
Tuberculosis-Acute  /TMrj7 • 
Treatment  Strepto- 

cillin  /2PJ 7- 
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SN 

Expressive-  j 
ness  of  Raw  j 
Title  in  $ 

N of 
Titles 

j Cumu- 
i lativc 
| total 

ft  oi  total 
c x 100 
300 

Cuiau- 
lat ive 

< 

a 

D 1 

c 

!"  “d 

e ; r 

3 

30-39 

18 

36 

6.0 

12.0 

4 

40-49 

31 

67 

10.3 

22.3 

5 

50-59 

66 

133 

22.0 

44.3 

6 

60-69 

55 

188 

18.3 

62.6 

7 

70-79 

45 

233 

15.0 

77.6 

8 

80-89 

57 

290 

19.0 

96.6 

9 

90-99 

0 

290 

0.0 

96 . 6 

10 

100 

10 

300 

3.3' 

99.9 

41 

Annotation 

1 Only  about  3 percent  of  the  title?  were  fully 
expressive. 

2 About  22  percent  of  the  titles  were  loso  than 

50  percent  expressive. 

5 ELLIPSIS  IN  TITLE 

51  Kinds  of  Ellipsis 

Eroia  the  data  given  above  it  is  seen  chat  nearly 
97  percent  of  the  titles  contained  some  ellipsis  or 
other  and  therefore,  were  rot  coextensive  with  the 
subject  of  the  docraent.  The  titles  with  ellipsis 
were  further  examined.  The  following  table  presents 


data 

on  the  kinds  of  ellipsis. 

SN 

Ellipsis 

\i-.oi  Titles  % 
i (out  of  300) 

1 

Basic"  subject  term 

78 

2 

Personality  isolate 

tern  22 

3 

Hatter  isolate  tern 

36 

4 

Energy  isolate  term 
term 

and  47 

E3521 
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52  Examples 

521  Basic  Subject  Term 

1 GEORC-E  (R  B)  and  others.-  Roentgenographic 
appearance  of  viral  and  raycoplasm  pneumonias.  (Ar.ier 
rev  resp  dis.  96 ; 1 967 j 1 1 44-50) . 

2 STEWART  (T  G)  and  others.-  Role  of  radio- 
therapy in  the  management  of  malignant  tumours  of  the 
salivary  glands.  (Amer  j roentgenol.  102 ; 1968;100-8) . 

In  each  of  the  above  examples  the  Basic  Subject 
Term  'Medicine'  is  not  mentioned. 

In  a title  of  a document  dealing  with  a Complex 
Subject  presenting  a Phase  Relation,  the  'Basic  Sub- 
ject Term  nay  not  be  mentioned  in  both  of  the  two 
phases.  In  tho  title  "X-ray  spectrum  for  orthopaedic 
surgery" j the  missing  Basic  Subject  terns  are  ’Radia- 
tion physics'  and  ’lledicine'. 

The  high  incidence  of  ellipsis  of  Basic  Subject 
tern  may  be  explained  by  the  fact  that  its  mention 
in  the  title  of  an  urticle  may  not  serve  any  useful 
purpose  from  the  point  of  view  of  the  specialist 
reader.  It  would  be  considered  redundant  as  the 
other  Kernel  Ideas  in  the  title-  usually  indicate  the 
main  subject  to  which  the  article  belongs.  Further, 
among  the  articles  published  in  u periodical  devoted 
to  a particular  subject-field,  there  is  a fair  amount 
of  homogeneity  that  t lie  need  for  resolution  of  homonym 
among  subjects  of  the  articles  by  the  use  of  Basic 
Subjects  arises  rarely.  Thus,  the  omission  of  the 
Basic  Subject  term  from  the  title  of  articles  is  a 
common  feature  in  most  of  the  subjects. 
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522  Personality  Isolate  Term 

For  subjects  going  with  the  Main  Subject  "Medicine", 
the  "Organs"  of  the  human  body  constitute  the  schedule 
of  Personality  Isolates,  in  Round  1,  Level  1. 

In  the  title, 

Mucous  gland  hypertrophy  in  babies  and 
children  aged  15  years  or  less.  (Brit  j 
dis  chest.  62;1968;11-8) , 

the  organ  affected  is  the  "bronchus".  It  is  not  ex- 
plicitly mentioned  in  the  title.  The  cases  of  omis- 
sion of  explicit  mention  of  the  Organ  Isolate  — that 
is,  Personality  Isolate  — were  of  the  kinds  mentioned 
in  the  following  table: 


SN 


Kind  of  Omission 


Example  of  Title 


Personality 
Idea  not  re- 
presented in 
Title 


1 True  omission  Treatment  of  tuber-  Lung 

culosis 


Organ  Isolate  im-  Treatment  of  phthi- 
plied  in  Disease  sis  (Phthois  = l'u- 


Isolate 


berculosis  of  lungs) 


3 Use  of  generic 

name  of  organ 
system  when  a 
specific  organ 
of  the  system 
is  dealt  with 

4 Use  of  generic 

name  of  organ 
system  alone 


Disordors  of  the  uri- 
niary  system. 
(Disorders  c£  ure- 
thra alone  dealt 
with) 

Physiology  of  duct- 
less glands.  (Deals 


with  Spleen,  Thyroid, 
when  several,  but  Hypophysis) (It  is  a 


ERJC352 


not  all,  the  or-  multifocal  subject) 
gans  of  the  sys- 
tem are  dealt  with 


Lung 


Urethra 


Spleen. 

Thyroid. 

Hypophysis. 
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523  Matter  Isolate  Term 

Most  of  the  isolates  deemed  to  be  manifestation 
of  the  Fundamental  Category  Matter,  were  Matter- 
Property  Isolates.  Mmost  all  the  Matter-Property 
isolates  occurring  in  the  subjects  stud ied repre- 
sented one  disease  or  other. 

There  were  two  broad  categories  of  ellipsis  of 
Matter-Property  isolates.  These  were: 

1 Host  Met ter -Property  Isolate;  and 

2 Qualifier  to  tne  Hoot  Isolate. 


As  in  the  case  of  Personality  Isolates,  the 
cases  of  omission  of  explicit  mention  of  Matter-Pro- 
perty Isolate  in  the  titles  of  articles  v?ero  of  the 


kinds  Mentioned  in  the  following  table: 

SN 

Kind  of  Omission 

Example  of  Title  ' 

I Matt er-F.ro pert 3- 
! isolate  not  rc- 
i presented  in 
-JJilSL—— 

1 Idea  of  disease  X-ray  spectrum  for 

implied  by  other  orthopaedic 

terms  in  the  surgery 

Title 

structural 
di seaeo 

2 Mention  of  o.ne 

disease  only 
when  the  articJe 
deple  with  other 
diseases  also 

3 Use  of  & single 

generic  tern 
when  the  arti- 
cle deal3  with 
several  speci- 
fic dioeaces 

4 N8Ji.e  of  disease 

contained  in  a 
Derived  Cot  10- 
site  Verm 


Chronic  bronchitis 
( Leals  with 
Pit j hyaena,  rlro) 


Diseases  of  the 
respiratory  sys- 
tem. 

Chiari  srancli.ee 


Treatment  ci  Jhlh- 
isia  (the  derived 
cot. p site  tern 
’’Phthisis’  denotes 
tuberculosis  of 
lung) 


Emphysema 


(Kano  of  the 
specific 
di senses; 


Tuberculo- 

sis 
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The  use  of  synonymous  and  eponymous  terES  to 
name  a disease  is  a common  feature  in  many  titles 
in  the  medical  field? 


Examples  of  Synonym : 

1 For  "Food  and  mouth  disease’’',  synonyms  used 
are  "Epidemic  stomatitis",  and  "Epi?ooiic 
stomatitis". 


2 For  "Lymphogranulomatosis",  synonym  used  is 
"Hodgkin's  disease". 


3 For  "Lipoic  granulomatosis", synonym  used  is 
"Schuller-Christlan  disease" . 


Examples  of  Econvm; 
Addison 1 s d isease 
Bazin's  disease 
Caisson  disease 
Cushing' s d isease 
Hansen's  disease 


Hodgkin's  disease 
Little's  disease 
Lchuller-Christian  disease 
Vaquez's  disease 
Veil's  disease 


53  Qualifier  in  Latter -Property  Facet 

The  Qualifiers  occurring  in  the  Kntter-Froperty 
Facet  were  mostly  those  qualifying  the  Post  Isolate 
"Disease".  The  Qualifiers  could  be  grouped  as  asso- 
ciated with  or  representing  toe  following: 

1 Causative  agent  5 IXiraticn  of  disease 

? Epidemieity  (Localisation)  6 Signs  and  symptoms 

3 Kode  of  transmission 

4 State  of  disease 


531  Causative  agent 

Qualifying  Kernel  Ideas  denoting  the  causative 
agent  are  not  mentioned  In  the  title  of  seme  of  the 


ERiC 


35* 


> 


T 


* 


Expressiveness  of  Subject  in  Titles 


EB535 


documents.  Sometimes  a generic  name  is  used.  Here 


are 

two  examples: 

SN 

Term  in  the  Title  of 
article 

Specific  causative 
agent  dealt  with 

1 

Bacterial  infection 

Salmonella  (infection) 

2 

Poisoning 

Chloropromazine 
( poi soring) 

532  Epidemicitv 

Qualifying  Kernel  Ideas,  such  as  ’Endemic’, 
’Sporadic' , and  'Pandemic'  denoting  the  localisation 
of  the  disease  are  not  explicitly  mentioned  in  the 
title  of  some  of  the  articles, 

533  Node  of  transmission 

Qualifying  Kernel  Ideas,  such  as  'Infectious', 

' Non-inf ect ious’ , ' ’Vater-borne* , and  'air-borne' 
denoting  the  mode  of  transmission  of  the  disease  are 
not  explicitly  mentioned  in  the  titles  of  some  of  the 
articles. 

534  Stage  of  disease 

Qualifying  Kernel  Ideas,  such  as  ’Primary’, 
’Secondary',  'Tertiary',  ’Symptomatic',  and  'Asympto- 
matic' denoting  the  stage  of  the  disease  are  not  ex- 
plicitly mentioned  in  the  titles  of  some  of  the  arti- 
cles. 

535  turatlon  of  disease 

Qualifying  Kernel  Ideas,  such  as  ''Week's  duration" 
and  "Month's  duration"  denoting  the  duration  of  the 
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disease  are  not  explicitly  mentioned  in  the  titles  of 
some  of  the  articles.  Example:  Title  of  Article: 

’'Reiman's  periodic  disease",  From  the  article,  it 
was  noted  that  the  duration  of  the  disease  was  six., 
days . 

536  Sign 3 and  Symptoms 

Ideas  denoting  signs  and  symptoms  of  a disease 
helpful  in  its  diagnosis  are  extensively  discussed 
in  many  articles.  Such  Qualifying  Kernel  Ideas  may 
include  "blood  pressure",  "pftlse  rate",  "State  of 
appetite",  "Voraitting" , and  various  kinds  of  structu- 
ral abnormalities  such  as  displacement,  dislocation, 
and  tumour.  These  ideas  are  not  explicitly  mentioned 
in  the  titles  of  some  of  the  articles. 

537  Prognosis 

Qualifying  Kernel  Ideas  such  as  "chronic",  "good", 
and  "fatal"  denoting  prognostic  characteristics  of  the 
disease  are  not  explicitly  mentioned  in  the  titles 
of  some  of  the  articles.  Example:  Title  of  article: 

"Hodgkin's  disease  of  the  lung  with  cavitation".  A 
perusal  of  the  article  showed  that  the  prognosis  had 
been  indicated  as  "fatal". 

54  Energy  Isolate  Term 

Many  articles  dealt  with  the  diagnosis,  preven- 
tion or  treatment  (or  a combination  of  these)  of 
disease.  The  cases  of  omission  of  the  explicit  men- 
tion of  the  Energy  Isolates  in  the  titles  of  articles 
were  of  the  kinds  mentioned  in  the  following  table: 
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SN 

Kind  of  Omission 

Example  of  Title 

Energy  Isolate 
Idea  not  repre- 
sented in  Title 

1 1 

True  omission 

Temporal  meningio- 

Diagnosis . 

celc  (Deals  v/ith 

Surgery. 

diagnosis  and  sur 

gical  treatment) 

2 Use  of  Ierived 

Ascheim-Zardek  test. 

Composite  Terra 

Bah  inski's  sign. 

and/or  Eponymous 

Billroth  operation 

i 

Term 

55  Isolate  Term  in  /~2P _7 

An  isolate  in  ^ay  °*  the  following 

kinds; 

1 The  technique} 

2 The  aid } 

3 The  chemical  / drug; 

4 The  apparatus; 

5 The  environmental  conditions  of  pressure, 
temperature,  etc;  and 

6 The  time  element, 

involved  in  the  diagnosis,  or  treatment,  of  the 
disease  concerned.  The  title  of  an  article  may  not 
explicitly  mention  the  name  of  the  technique  etc. 
The  cases  of  omission  of  the  explicit  mention  of 
fttj  isolate  term  were  of  the  following  kinds* 
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SN 


Kind  of  Omission 


Example  of  Title  ’ 


(2P)  Isolate 
Idea  not  rep- 
resented in 
Title 


' 1 True  omission  1 Temporal  mean in-  Pneuraoence- 

giocele  (Deals  phalograra 
with  diagnosis 
using  Penumo- 
encephalogram) 


2  Diagnosis  of  uri-  Renography 
nary  tract  tuber- 
culosis (Reno-  Radio-active 
graphy  using  sodium  iodo- 

radioactive  so-  hippurate 
dium  iodohip- 
purate) 


3  Acute  melioido- 
sis in  a sol- 
dier home  from 
S Vietnam. 


Treatment 
with  Strep- 
tomycin 


4  Treatment  of  Push-button 

angina  pecto-  pain-stopper 
r is 


2 Use  of  a generic  Radiotherapy  of 
term  when  a spe-  cervial  lymph 

cific  technique  node 

etc  is  dealt 
with 


Gamma  ray 
from  Cobalt- 
60 


3 Use  of  Derived  Vfasserman  test. 
Composite  Term  Widal  test, 
and/or  Eponymous  Frcyer's  opera- 
term  tion. 

Blalock's  opera- 
tion 


56  Other  Kinds  of  Omission 

The  following  are  illustrative  of  other  kinds 
of  omission  of  explicit  mention  of  ideas  involved, 
in  titles  of  articles! 

O 
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1 Information  whether  the  study  was  an  experi- 
mental one; 

2 The  animal  used  and  the  conditions  of  the  experi 
ment  in  the  case  of  an  experimental  study; 

3 Space  Isolate  term; 

4 Time  Isolate  term;  and  . 

5 Information  whether  it  is  an  approach  document 
such  as  a bibliography,  recipe,  tabulated  data,  etc. 

6  GENERAL  REMARKS 

61  Title  made  for  Specialist  Reader  . 

It  would  appear  that,  in  general,  the  titles  of 
articles  arc  constructed  with  the  specialist  reader 
in  view.  The  omission  of  the  explicit  mention  of 
the  Basic  Subject  term,  the  use  of  Derived  Composite 
terms,  and  E[.onyins,  in  the  title  supports  this  con- 
jecture. The  ellipsis  arising  out  of  this  practice 
is  not  on  inconvenience  to  the  specialist  reader. 
Further,  the  omissions  and  the  US6  of  short  technical 
names  for  an  idea  that  would  involve  several  terms 
for  a full  expression,  help  to  economise  on  the  number 
of  terms  in  a title.  This  is  of  come  consideration 
with  respect  to  the  cost  of  publishing.  However,  the 
;'True  omissions’'  and  the  use  of  a generic  term  when 
a specific  idea  is  dealt  with,  is  not  a helpful  prac- 
tice. It  is  unhelpful  even  for  the  subject  specialist 

62  Title  mnao  to  Help  Documentation 

An  Expressive  Title  will  save  time  in  documenta- 
tion — such  as  In  the  selection  of  articles,  clas- 
sifying, indexing,  and  preparing  abstracts.  There  is 
a symbiotic  relation  between  the  title  and  the 
abstract  of  a document  (4,  6).  The  time  eo  saved 
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can  be  utilised  in  serving  the  reader  in  fulfilment 
of  the  Laws  of  Library  Science  ( 7 )•  In  the  "infor- 
mation transfer  chain",  economy  should  be  thought,  of 
at  each  of  its  links.  Such  an  approaoh  will  alone 
lead  to  overall  economy  and  efficiency  in  information 
transfer  ( 11  ).  At  present,  the  inadequacy  of  the 
title  in  its  use  in  documentation  work  is  sought  to 
be  overcome  by  different  methods  at  the  stage  of 
editing  or  publishing  the  article.  These  devices 
include: 

1 Mention  of  key  words  suitable  for  indexing,  at 
the  beginning  or  in  some  other  position  in  the  text 
of ‘ the  article; 

2 Giving  an  abstract  or  author  synopsis  at  the 
beginning  of  the  article  which  nay  be  used  to  prepare 
KV7IC  indexes,  in  classifying  and  for  other  documenta- 
tion work; 

3 Giving  an  annotation  or  otherwise  amplifying 
the  title  in  the  contents  page;  and 

4 Giving  a Class  Number  to  each  article  according 
to  a scheme  for  classification. 

The  prelims  of  an  article  including  the  abstract, 
key  word  etc,  are  in  many  cases  given  separately  in 
each  issue  of  the  periodical. 

These  practices  cpnfirm  that  the  need  is  being 
felt  in  an  increasing  measure  by  editors  and  publisher 
of  periodicals  in  providing  help  to  the  librarian  in 
his  documentation  work. 

7 AUTHOR-EDITOR-DOCUMENTALIST  COOPERATION 

1 Persons  concerned  with  making  editorial  poli- 
cies for  periodicals  should  bear  in  mind  the  needs 
of  the  documentalist . Any  editorial  practice  help- 
ful to  documentation  will  lead  to  better  use  of  the 
articles . 
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2 The  documentalist  had  developed  techniques, 
such  as  facet  analysis,  and  devices,  such  as  Feature 
Heading  for  denoting  expressively  a subject  in  e.  way 
helpful  to  the  majority  of  the  specialist  readers. 
These  techniques  and  devices  can  be  used  with  edv-an- 
tage  in  preparing  the  title  and  abstract  of  an  article 
( 3 ).  A cooperative  approach  jo  the  problem  involv- 
ing the  three  parties  — Author,  Editor  and  Documenta- 
list  — will  be  of  mutual  benefit  to  all  concerned. 
Such  cooperation  will  be  particularly  necessary  ir  for 
mulating  guiding  principles  for  constructing  helpful 
t itles . 
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TECHNICAL  PROCESSING)  A CASE  STUDY  IN  TIIIE  AND 
MOTION . 

> 

ASHIS  SEN,  Library s Geological  Survey  of  India, 
Western  Regional  Office,  Rani  Park,  Jaipur  1 . 


Data  on  time  and  motion  study 
of  the  Accessioning,  Classifi cation , 
and  Cataloguing  work  done  in  the 
Library  of  the  Geological  Survey  of 
India,  Calcutta,  are  presented.  The 
time  taken  for  the  technical  process 
sing  work  could  be  reduced  through  a 
better  deployment  of  the  professional 
and  semi-professional  personnel  on  the 
different  jobs  involved. 


\ 


1 SCOPE  OP  THE  PAPER 

This  paper  gives  data  bn  time  and  motion  study 
of  the  Technical  Processing  work  done  in  the  Library 
of  the  Geological  Survey  of  India,  Calcutta. 


2 PLOW  CHARTING  AS  AN  AID 

As  a preliminary  step  to  time  and  motion 
studies,  it  is  necessary  to  standardise  the  sequence 
of  work.  This  is  helped  by  flow-charting  the 
steps  involved  in  the  work  under  study. 
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Example 

An  example  of  the  f low-charting  is  given  below. 


The  symbols  used  are: 
Incoming 

Outgoing 

Checking 

Action 


Store 

D Deffered  action 

I Direction  of 
v flow 
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Flow-Chart  for  Accessioning  Work:  Purchased  Document 


!Z3 

I 

O 


30 


3 

y 

40 


Receipt  of  documents  in  the  library  from 
supplier 

Checking  with  the  respective  order  registers 

Preliminary  physical  checking  of  package  and 
documents 

Signing  the  second  copy  of  tho  invoice 

Placing  first  copies  of  challans  in  the 
respective  documents 

Returning  second  and  third  copies  of  challans 
to  the  supplier 

D1  Checking  for  wrong  supplies,  etc. 

D2  Returning  documents  not  ordered,  defective,  etc. 

Taking  out  tho  respective  order  cards  from 
the  '3ooks-on-0rder ' tray. 

Placing  order  cards  in  the  respective  documents. 

Filing  first  copy  of  supplier's  invoice. 

Sending  documents  to  bearer  for  stamping 
"accession  seal" 

Receipt  of  documents  after  stamping. 

Making  entry  in  accession  record. 

Writing  Accession  Number  in  3 places  in 

document 

Writing  Accession  Number  and  date  of  receipt 
on  order  card 

Writing  Accession  Number  and  date  of  receipt 
on  the  first  copy  of  chailan 

Posting  Accession  Number  in  the  order  register 

Filing  order  cards  in  'Books  Received'  tray. 

Sending  second  copy  of  chailan  to  the  Bills 
Unit 

Sending  documents  for  cataloguing 


> 
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3/5  TIME  STUDY 
3 PROCEDURE 

1 The  average  time  for  doing  a job  was  calcu- 
lated on  the  basis  of  the  time  taken  for  doing  the 
job  on  10  units  of  each  kind  of  document, 

2 The  observations  were  recorded  following 
the  random  method  and  'continuous  watch-time  study' 
suggested  by  Straith  (2,3).  The  objective  is  to 
find  out  the  time  required  to  do, a Job  on  a "reaso- 
nable expectancy"  standard. 

3 Allowances  were  made  for  the  following* 

1 Complicated  and  misleading  titles;  2.5  per  cent, 
based  on  the  experience  of  the  personnel  concerned; 

2 Personal  time  allowance;  10  per  cent  time;  and 

3 Fringe  benefit  time;  10  per  cent  time. 

These  are  the  usual  standards  of  allowances  in  work 
study . 

4 It  was  found  helpful  to  group  some  of  the 
elements  of  a job  in  recording  the  time  taken  to 
do  them. 


4  ACCESSIONING  WORK 
41  Non-Serial  Purchased  Document 


Average  time 
of  perfor- 

Item of  Work 

Details  of  Job 

mance  per 
unit  (in 
minutep) 

Receipt  of 
document 


1 Verification  of  document  j 

with  book  sellers'  { 

challan  jj  1.5 

2 Verification  with  order  * 

register  $ 

5 

3 Signing  the  second  copy  j 

of  the  suppliers'  challan 
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Item  of  York 


4 

5 


Making  docu-  1 
nent  ready 
for  acces-  2 
sioning  c 


3 


Accession-  1 

ing  ? 


3 


4 

5 


Residual  1 
Work 

2 

3 


Details  of  Job 


Average 
time  of 
perfor- 
mance per 
unit  (in 
minutes) 


Filing  the  first  copy  of  jj 
the  challan  f 

Returning  second  and  5 
third  copies  of  challan  * 


Thorough  physical  check-  jj 
ing  ^f  documents  jj 

Taking  out  respective  | 
order  cards  and  placing  | 
them  in  documents  | 

Stamping  pf  'accession  S 
seal'  at  three  places  t 
in  document  * 

Accessioning  jj 

Writing  Accession  Num-  | 
her  at  three  places  in  ! 
document  J 

Writing  Accession  Num-  0 

ber  in  fijst  copy  of  jj 

challan  | 

Yfriting  Accession  Num-  * 

ber  in  order  card  5 

VYriting  Accession- Rum-  jj 

ber  in  order  register  jj 

Sending  first  copy  of  jj 

challan  to  Dills  Unit  5 

Filing  order  card  in  | 

"Books  Received"  tray  | 

Sending  documents  to  5 

Cataloguing  Unit  jj 


3 


4 


1.5 


Total  10 


*■ 


* 
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42  Unpublished  Reports,  Reprints,  Maps,  eto 

It  was  found  that  such  a document  took,  on  an 
average,  4 minutes  less  per  unit  as  compared  to  time 
taken  for  the  document  mentioned  in  Sec  521 . Out 
of  the  total  number  of  documents  acquired  in  the 
library  of  the  Geological  Survey  of  India,  the  pro- 
portion of  purchased  documents  to  other  kinds  of 
documents  is  50  s 50.  Therefore,  on  an  average, 

6 minutes  are  required  for  accessioning  a document. 


5 CLASSIFICATION  AND  CATALOGUING 
51  Non-Duplicate 


Item  of  ’.fork 


Details 


i 


of  Job 


Average 
time  of 
perfor- 
mance per 
unit  (in 
minutes 


Making  docu- 
ment ready 
for  cata- 
loguing 


1 Verification  of  Accession  jj 

Number  jj 

2 Checking  of  document  with  | 

shelf  list  and  catalogue  | 

3 Sorting  out  duplicates  f 


1.5 


Cataloguing  1 Preparation  of  Main  Entry  8 

Card  jj 

2 Preparation  of  Added  En-  | 

try  cards  (3  on  an  ave-  j 
rage  per  document)  | 7 

3 Preparation  of  shelf  list  jj 

card  jj 

4 Verification  of  catalogue  f 

cards  * 


Classifying 
by  UDC  and 
Subject  In- 
dex Entry 


1 Determination  of  subjects  jj- 

of  document  jj 

2 Verification  of  subject  | 

index  cards  in  case  of  | 

doubt  * 
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Item  of  V/ork 


Details  of  Job 


Average 
time  of 
perfor- 
mance per 
unit  (in 
minutes 


*• 


Residual 

work 


3 Classifying 

4 Preparation  of  Subject 

Index  Entry 

5 Assigning  Author-mark 

6 Writing  Call  Number  in 

Main,  Added,  and  shelf 
list  cards 

1 Indicating  number  of 

copies  of  each  card  to 
be  typed  (3  on  an  ave- 
rage per  document) 

2 Sending  documents  for 

labelling 

3 Sorting  catalogue  cards  ] 

for  typing 

4 Piling'  shelf  list  card  ..j. 

5 Writing  Call  Number  on 

book  labels 

6 Display  of  jackets  j 

7 Writing  Call  Number  in 

accession  record 

8 Sending  documents  to  stack 


Comparing  and  I.Main  Entry  Cardi  4 (One 
filing  'in  alphabetical  part  and 

3 in  classified  part) 

2 Added  Entry  cards:  3 on 
an  average 


10 


2 


9.5 


Total  30.0 


O 

ERIC, 
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5 2 Duplicate  Copy 

It  was  found  that  a duplicate  copy  of  a docu- 
ment took  an  an  average  4 minutes  per  unit.  The 
percentage  of  duplicate  copies  received  in  the 
library  is  about  16.  Therefore,  the  average  tine 
for  cataloguing  a document  works  out  tc  26  minutes. 

6 CONCLUSION 

The  following  are  sons  of  the  findings  of  the 
time  and  motion  study: 

61  About  32  minutes  of  professional  and  semi- 
professional  time  is  required  for  the  technical 
processing  of  the  non-periodical  publications  re- 
ceived in  the  Central  Library  of  the  ecological 
Survey  of  India  (Calcutta)  from  the  time  of  the 
receipt  of  a document  to  the  time  of  making  it  ready 
for  the  stackroom.  In  addition,  about  8 minutes  of 
the  bearer's  time  i's  required. 

62  The  allocation  of  work  tc  the  professional 
and  semi-professional  staff  i3  not  fully  satis- 
factory . 

63  The  time  taken  and  the  cost  of  technical 
processing  of  new  acquisitions  could  be  reduced  when 
the  backlog  of  work  is  completed  and  the  work  condi- 
tions are  improved. 

64  The  flow  of  work  from  one  person  to  another 
should  preferably  be  continuous  and  not  interrupted 
frequonently  to  do  various  unconnected  jobs  as  it 
happens  at  present . 


Ashis  Sen 
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65  If  time  studies  are  wade  for  the  different 
items  of  work  in  different  libraries,  a suitable  per- 
formance standard  can  be  developed  for  each  of  the 
items  of  work  for  the  different  kinds  of  libraries 
(1). 

66  Students  of  library  science  should  bo  made 
aware  of  and  helped  to  practise  time  study,  work 
measurement,  and  evaluation  techniques  by  adopting 
suitable-. teaching  techniques  in  the  library  schools. 
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RECLASSIFICATION. 

N K GOPALAKRISHNAN,  Technical  Assistant . Indian 
Institute  of  Technology,  Madras  36 . 


Lata  on  the  work  of  reclassification  — 
change-over  from  one  scheme  of  classifi- 
cation to  another  — undertaken  in  a tech- 
nical library  containing  about  50,000  volumes 
are  presented  . The  policy  decisions  in 
regard  to  classification,  cataloguing,  and 
shelving  in  order  to  secure  consistency  in 
work  and  details  of  the  different  st,eps  in1 
the  reclassification  work  are  briefly  dis- 
cussed. The  different  categories  of  per- 
sonnel and  the  number  in  each  category,  the 
kind  of  work  done  by  each  category  of  per- 
sonnel, the  daily  output  per  person,  sample 
data  on  man-hours  spent,  and  the  costing  of 
reclassification  of  a book,  are  dealt  with. 
The  average  cost  of  reclassifying  a book 
works  out  to  Rs  1.25. 


0 INTRODUCTION 

01  Scope  of  the  Paper 

This  paper  describes  and  presents  data  on  the 
work  of  reclassification  of  the  book  collection  in  a 
technical  library. 

02  Characteristics  of  the  Collection 

The  total  number  of  books  in  the  collection  in 
1967,  when  reclassification  work  was  taken  up,  was 
about  50,000.  The  majority  of  the  books  in  the 
collection  are  on  subjects  in  the  field  of  Mathe- 
matical Sciences  and  of  Physical  Sciences.  Most  of 
the  books  are  in  fairly  active  use  — that  is,  the 
number  of  lit.tle-used  books  is  practically  negli- 
gible. 
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03  Need  for  Reclassification 

The  books  were  earlier  classified  according  to 
Colon  Classification  (CO)  Ed  3 (1950).  This  was 
found  unhelpful  and  inadequate  to  give  efficient 
service  to  readers.  A change-over  to  Universal 
Decimal  Classification  (UDC)  was  decided  upon. 

04  Timing  of  Reclassification 

In  the  second  half  of  1 967 » the  library  was 
shifted  to  a spacious  new  building.  IJore  shelving 
space  became  available.  An  expansion  of  the  ser- 
vices of  tiie  library  was  planned.  Additional  staff 
was  recruited.  It  was  decided  to  take  up  the  re- 
classification work  towards  the  end  of  that  year. 

I POLICY  DECISION 

In  order  to  ensure  systematic  work  and  proper 
coordination  of  the  steps  involved,  it. was  found  help- 
ful to  make  certain  policy  decisions.  The  decisions 
taken  are  Mentioned  in  the  succeeding  sections. 

II  Classification 

1 All  the  books  --  old  books  and  new  additions  — 
in  the  library  are  to  be  classified  according  to  the 
latest  edition  of  UDC. 

2 New  additions  from  1 December  1967  are  to  be 
classified  by  UDC. 

3 The  first  throe  letters  in  the  Entry  Element 
for  the  name  of  an  author  (or  the  Heading  used  as 
substitute  lor  the  author*  wherever  applicable), 
are  to  be  used  in  forming  the  Book  Number. 

4 The  books  in  the  more  used  subjects  are  to 
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be  reclassified  first  and  the  less  used  ones  later. 

Rote.-  This  sequence  more  or  les3  coincided  with 
the  sequence  of  Main  Classes  in  00.  The  books  in 
the  mathematical , physical,  and  biological  sciences 
were  taken  up  first  in  that  sequence,  and  then  the 
books  in  the  Humanities.  \ 

12  Cataloguing 

1 The  unit  card  principle  is  to  be  followed  in 
preparing  the  entries. 

2 Subject  Analytical  Entries  are  to  be  pre- 
pared, wherever  necessary,  for  the  different  compo- 
nent facets  in  the  UDC  Number. 

3 The  added  entries  are  to  be  filed  in  the 
alphabetical  part  of  the  catalogue  among  the  entries 
for  the  books  awaiting  reclassification. 

4 The  following  Collection  Symbols  are  to  bo 

used  t 


Collucti on 


.Symbol 


Reference 

Textbook,  Reference 

Textbook 

Oversize 

Special  Collection 


R 

TR 


(Cverlining  Book 
Number) 

(Underlining  and 
overlining  Book 
Number 


13  Shelving  of  Books 

1 A book  issued  from  the  collection  awaiting 
reclassification,  on  return,  is  to  be  shelved 
separately  and  taken  up  for  reclassification 
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subsequently. 

2  A reclassified  bo  'k  is  to  be  shelved  with 
the  books  on  the  same  subject  irrespective  of  whether 
it  files  among  the  reclassified  books  01*  those 
awaiting  reclassification. 

Annotation . - 

1 This  procedure  wa3  considered  and  subsequent- 
ly found  helpful  to  the  readers  in  that  they  were 
able  to  locate  the  books  on  a given  suojoct  more  or 
less  within  the  range  of  a single  bey  instead  of 
being  directed  to  different  sequences  — the  old  CC 
sequence  and  the  new  UDC  sequence. 

2 Fxenple  of  Re  shelving;  In  IJetallur  gy  (FI 91) 
there  ware  40  books.  By  the  time  they  were  taken 
for  reclassification,.  10  more  books  were  added.  The 
old  collection  of  *0  books  were  arranged  on  the  first 
two  top  planks  of  the  unit  rack,  The  new  additions 
were  kept  on  the  third  plank.  IV an  the  fourth  plank 
onwards,  the  OC  sequir.ee  was  continued. 

2 SYSTEM  ANALYSIS 

The  work  of  reclassification  consisted  of  nine 
main  steps,  the  work  in  each  of  -.vhi  ch  was  carried 
out  in  the  sequence  mentioned  below i 

0 Collecting  bocks  for  reclassification ; 

1 Findiug  out  relevant  carls  from  the  catalogue; 

2 Reclassification; 

3 Checking  of  classification; 

4 Cataloguing* 

9 Preparation  o.2 3 4 * 6 7'  book; 

6 Checking  of  prepared  book; 

7 Filing  of  cards;  and 

*}  Shelving  of  books. 


* 


* 


■v 
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The  work  done  in  each  of  the  above-mentioned  steps 
is  described  in  the  succeeding  sections. 

20  Collecting  hooks  for  Reclassification 

1 Each  day  in  the  evening,  a set  of  about  50 
books  are  collected  from  the  shelves  and  kept  on  the 
classifier’s  table  for  reclassification. 

2 The  books  returned  by  readers  and  requiring 
reclassification  are  also  collected  and  brought  to 
the  reclassification  section. 

* 

21  Finding  Cards  from  Catalogue 

1 For  each  book,  the  corresponding  Shelf  List 
card  is  picked  out  with  the  aid  of  t lie  Call  Number 
of  the  book. 

2 The  Main  Entry  of  each  book  i3  picked  out 
from  the  classified  part  of  the  catalogue  with  the 
aid  of  the  Shelf  List. 

3 The  Main  Entry  curd  is  clipped  to  the  corres- 
ponding Shelf  List  card  and  the  pair  arranged  alpha- 
betically by  the  Heading  an  the  Main  Entry. 

4 The  added  entries  for  each  book  are  picked 
out  with  the  aid  of  the  Tracing  Section  of  the  Main 
Entry. 

41  If  copies  of  one  and  the  same  book  had  been 
earlier  catalogued  separately,  all  the  relevant  en- 
tries are  picked  out  for  making  a consolidated  entry. 

5 The  added  entries  for  each  book  are  clipped 
together  to  the  corresponding  Main  Entry  and  Shelf 
List  card  pair  and  the  set  kept  in  the  book  to 
which  they  relate. 


375 


FB22 


Gopalakrishnan 


22  Reclassification 

1 The  CO  Call  Humber  giver,  on  the  back  of  the 
title  page  of  the  book  is  circled  using  a pencil. 

2 The  book  is  classified  according  to  the  UDC 
and  the  UDC  Number  is  written  provisionally  just 
below  the  circled-off  CO  Call  Number. 

3 The  CC  Call  Number  on  the  correspond ing  Shelf 
list  card  is  erased  and  the  UDC  Number  written  in 
pencil  in  its  place. 

23  Checking  of  Classification 

1 The  librarian  verifies  the  UDC  Number  assigned 
to  each  book  and  suggests  corrections,  if  necessary. 

2 After  a Call  Number  .is  approved,  the  Shelf 
list  card  is  removed  from  the  book  and  sent  for  filing. 

24  Cataloguing 

1 The  catalogue  cards  picked  out  for  a book 
are  examined  and  instructions  given  if  new  cards  are 
to  be  prepared. 

2 If  a majority  of  the  cards  in  a set  of  en- 
tries for  a book  is  damaged,  a orocese  slip  is  made 
out  conforming  to  the  current  practice  of  the  library* 
for  typing  out  the  catalogue  cards. 

3 The  catalogue  cards  or  the  process  slip, 

as  the  case  may  be,  are  kept  in  the  book  just  after 
the  title  page,  along  with  the  appropriate  Shelf 
list  card. 

A The  UDC  Number  is  typed  out  on  the  right 
hand  top  corner  of  the  catalogue  cards. 

5 '/hen  the  Heading  in  a Haiti  Entry  is  corrected 
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or  changed,  a similar  change  or  correction  in  the 
Headings  in  the  corresponding  added  entries  is  also 
done . 

25  Preparation  of  Book 

1 The  old  book  label  on  the  spine  of  the  book 
is  removed  by  wetting  it. 

2 The  old  date  label  is  removed,  if  necessary. 

3 A fresh  book  label  is  pasted  on  the  spine 

of  the  book. 

4 A fresh  date  label  is  pasted,  if  necessary. 

5 The  old  Call  Number  on  the  catalogue  cards, 

book  cards,  etc  is  erased. 

6 The  UDC  Humber  is  written  in  Indian  ink  on 
the  book  label  and  the  date  label. 

Annotation.-  If  any  book  requires  repair,  it 
is  sent  to  the  bindery. 

The  work  of  preparing  a book  is  to  be  completed 
before  shelving  it. 

26  Checking  of  Prepared  Book 

1 2ach  book  and  the  corresponding  catalogue 
cardB  are  checked  to  ensure  that  the  corrections 
have  been  carried  out  properly. 

2 The  catalogue  cards  are  taken  out  of  the 
book  and  the  book  sent  for  shelving. 

27  Piling  of  Cards 

1 The  catalogue  cards  are  sorted  into  the 
following  two  groups! 

1 To  be  filed  in  the  classified  part  of 
cutalogue}  and 
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2  To  be  filed  in  the  alphabetical  part  of 
the  catalogue. 

2 The  cards  to  be  f.'.led  in  the  alphabetical  part 
are  interfiled  with  the  existing  cards  ;in  the  cata- 
logue cabinet. 

3 The  cards  to  go  into  the  classified  part  are 
kept  separately  in  the  classified  sequence. 

The  Shelf  List  cards  are  filed  back  in  the 
Shelf  List  cabinet. 


3 W0RK-FL0’7 

A book  is'  not  usually  kept  beyond  six  days  in 
the  reclassification  section. 

31  Charting 

. The  following  Table  indicates  ‘.he  pattern  of 
work-flow  in  relation  to  the  reclassification  of  a 
book. 


Work  in 


Day 


/orenoon 


Afternoon 


1 Finding  out  catalogue  . Collecting  books  froLi 
cards  for  books  colleo-  shelves,  and  picking  out 
ted  f^or.)  shelves  the  related  shelf  li3t  cards 
previous  event. if:  (3eo  (See  Sec  21(1)  (2)) 

Sec  21(3)  to  (6))  ~ 

2 Keclussificntioi.  Checking;  of  elassifi- 

(See  Sec  22)  cation  (See  fjr c 23) 

3 Typing  of  fell  tfuiaber  on  Catalogue 

Card.  Preparation  cf  irceh  -jarcic, 
if  necessary  (See  Sec  24) 

4 Preparation  of  book  (fee  Sec  25) 

5 Checking  of  prepared  riling  of  catalogue 

books  with  cards  cards  (??ee  Sec  27) 

(See  See  2G) 
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32  Shelving  of  Books 

The  reclassified  books  are  shelved,  as  a routine, 
by  the  staff  in  charge  of  stackroom  maintenance. 

Shelf  labels  and  guide  cards  are  prepared  as  needed. 

33  Class  Index  Entries 

Class  Index  Entries  are  prepared  after  checking 
the  Main  Entries  in  the  classified  part  of  the  cata- 
logue. 

Annotation.-  The  preparation  of  Class  Index 
Entries  was  taken  up  as  a separate  job.  The  data 
relating  to  this  work  are  not  included  in  the  present 
study.  In  a copy  of  the  UDO  schedules,  the  term 
which  has  been  used  in  the  Class  Index  Entries  was 
marked  off.  This  marked  copy  of  the  schedule  was 
used  as  a control. 

4 PERSONNEL  FOR  RECLASSIFICATION 

41  Categories  of  Personnel 

The  following  categories  of  personnel  were  em- 
ployed in  the  reclassification  work. 

1 Professional  staff  1 
2.  Skilled  staff;  and 
3 Unskilled  staff. 

42  Professional  Staff 

The  professional  staff  consisted  of  persons 
with  a university  degree  or  a diploma  in  Library 
Science  and  some  experience  in  library  work.  Tech- 
nical work,  such  as  classification  and  cataloguing, 
was  done  by  the  professional  staff.  They  also 
trained  the  other  categories  of  staff  in  the  differ- 
ent kinds  of  work  involved.  In  the  initial  stages, 
the  professional  staff  also  did  the  following 
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kinds  of  work: 

1 Taking  out  Shelf  List  cards  (See  Sec  21(1)); 

2 Checking  catalogue  entries;  and 

3 Filing  entries  in  the  catalogue.  . 

Such  work  was  later  taken  over  by  the  other  categories 
of  personnel.  For  instance,  the  collection  of 
books  for  reclassification  was  taken  over, by  the  un- 
skilled staff;  and  t He  checking  of  the  catalogue  en- 
tries and  filing  than,  by  the  skilled  staff.  v 

43  Skilled  Staff 

The  skilled  staff  consisted  of  the  clerical 
staff  of  the  library  who  were  given  on-the-work-train- 
ing.  In  addition  to  the  typist  on  the  regular  staff 
of  the  library,  an  additional  typist  was  employed  on 
daily-wage  basis  and  included  in  the  reclassification 
team.  Such  personnel  were  trained  to  type  out  cata- 
logue entries  on  the  basiR  of  process  slips,  to  check 
the  typed  entries,  and  to  file  the  cards  in  the 
catalogue. 

44  Unskilled  Staff 

This  category  consisted  of  library  attendants 
of  Grades  1 and  2.  One  or  two  additional  attendants 
were  employed  from  time  to  time  on  daily  wage  basis. 
Such  personnel  were  given  training  to  do  oertain 
types  of  work  mentioned  in  the  chart  in  Seo  5*  One 
attendant  with  a good  handwriting  could  also  write 
the  Call  Humber  on  the  spine  of  books,  etc.  This 
work  was  earlier  done  by  the  skilled  staff. 

45  Strength  of  Staff 

The  reclassification  work  was  done  by  n team 
constituted  as  follows: 
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Category  of  Staff 

Number  during  the  period 

February  1968 

Apr-June  1 96! 

1 

Professional 

2 

2 

2 

Skilled 

■ 2 

3 

3 

Unskilled 

3 

5 

Total  . » i 

► . 7 

10 

t 


\ 


5 WORK  ASSIGNMENT 


The  following  table  gives  information  about  the 
kind  of  work  assigned  to  the  different  categories  of 
personnel  of  the  reclassification  team. 


SN 


1 


2 

3 

4 

5 

6 

7 

8 

9 


Kind  of  work  (Reference  to 
the  section  in  tho  text) 

Category  of 
Personnel 

Collecting  books  from  the  shelves 
and  books  returned  by  readers  for 
reclassif ication  (Sec  21(1)). 

Unskilled 

Picking  out  Shelf  List  cards  for 
the  books  selected  for  reclacsi- 
fication  (Sec  21(2)). 

Unskilled 

Picking  out  catalogue  cards  for 
the  books  selected  for  reclassi- 
fication (See  21  (3)  to  (6)). 

Unskilled 

Reclassification  and  checking 
(Sec  22  and  23). 

Professional 

Typing  of  Call  Number  on  catalogue 
cards,  etc  (Sec  24) 

Skilled 

Typing  of  fresh  catalogue  cards, 
if  necessary,  and  checking  then 
(Sec  24). 

Skilled 

Preparation  of  book  after  reclas- 
sification (Sec  25). 

Unskilled 

Checking  of  the  prepared  book 
(Sec  26) 

Skilled 

Piling  of  Shelf  List  cards  and 
catalogue  csrds. 

Skilled 
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SN 

Kind  of  work  (Reference 

Category  of 

to  the  section  in  the  text) 

Personnel 

10 

Shelving  of  books 

Library 1 s regular 

stack  room  main- 
tenance staff 
helped  by  the  un- 
skilled staff  of 
the  reclassifi- 
cation team,  when- 
ever possible 


6 Y70RK  MEASUREMENT 

The  average  output  of  the  reclassification 
team  as  a whole  was  100  volumes  per  day.  The  follow- 
ing table  gives  data  on  the  average  daily  output 
per  person  of  the  team,  taking  a day  as  six  hours 
of  work. 


Average  N 
of  books 

SN 

Work 

completed 
per  day  by 
one  person 

Remarks 

Finding  out  cards 
from  the  cata- 
logue (See  Sec 
21(3)  to~T6)) . 


50  The  person  doing 

the  work  has  to 
remain  standing 
most  of  the  time. 


Reclassification , 
and  recataloguing  i 
if  necessary,  and 
checking  (See  Sec 
22  and  25) 


50  Max i 80;  Mini  20. 

Complexity  of  sub- 
ject and  of  cata- 
loguing factors 
affect  the  output. 


Reclassification 
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1 

Average  N 
of  books 

SN 

Work 

completed 
per  day  by 
oncf  person 

Remarks 

3 Typing. of  Call  60 

Number  on  cata- 
logue cards,  and 
fresh  catalogue 
cards,  if  neces- 
sary (See  Sec  24) 


4 Preparation  of  40 

book  (See  Sed  25) 

5 Checking  of  the  150 

books  prepared  (See 

Sec  26) 

6 Piling  of  cards  100 

(See  Sec  27) 


Several  of  the 
existing  catalogue 
cards  had  to  be 
corrected.  At 
least  one  fresh 
card  had  to  be 
typed  out  for  each 
book 


1 1 • 


• * » 


Average  N of  cards 
filed  per  day  was 
300.  The  output  is 
effected  by  the 
total  II  of  cards 
ready  for  filing, 
si. d whether  the 
catalogue  cabinets 
could  he  used  with- 
out disturbing  the 
renders  using  it, 
'3',c  (See  also  Sec 
24) 


Note.- 

Itetas  5 ai»d  6 were  adjusted  in  such  a way  that 
accumulation  of  pending  work  was  avoided.  In  addi- 
tion, there  was  sane  adjustment  with  the  person  who 
files  the  cards  for  the  new  additions. 

7 MAH-KOURS  SP21T 
71  Samples  from  Two  Periods 

As  has  boon  mentioned  in  Sec  1i,  the  reclassi- 
fication work  was  started  on  1 December  1967.  In 
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February  1968,  a total  of  900  volumes  were  reclassi- 
fied. This  may  be  called  Period  A.  Again,  during 
the  summer  vacation  in  1968  (April,  May,  June),  an 
additional  5*500  volumes  were  reclassified.  This 
period  may  be  called  Period  B.  Data  on  work  done 
in  these  two  periods  are  given  in  See  72  as  samples. 

72  Data 

The  following  table  gives  data  on  the  total 
manhours  spent  on  each  item  of  work  in  the  two  periods 
A and  B. 

Note A = Period  A,  900  volumes  reclassified 
3 = Period  B,  5,500  volumes  reclassified 


Number 

of  Man-hours 

Work 

Prof es: 

Eiional 

Skilled 

Unskilled 

A 

! B 

A 

B 

A 

B 

Finding  cata- 

90 

600 

logue  cards 

Reclassifi- 

150 

61 G 

- 

— 

_ 

cation 

Typing 

-• 

- 

85 

630 

- 

- 

Preparation 

— 

— 

— 

155 

900 

of  book 

Checking 

35 

- 

- 

225 

- 

Filing  cards 

— 

- 

55 

330 

- 

Total 

185 

618 

140 

1 , 1 85 

2‘, 

0 

Average  N of  vo 
handled  per 
man-hour 

.1 

4.9 

8.9 

6 . A 

4 . 6 

> ’ 

1 

$ increase  or  de-  gQ 

crease  in  the  N 
of  vol  handled  per 

-33 

manhour  between 
Periods  A and  B 
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73  Annotation 

1 In  both  the  periods,  the  work  of  picking  out 

cards  from  the  catalogue  was  done  by  attendants.  In 
period  A,  the  average  number  of  volumes  per  day  for 
which  cards  were  picked  out  was  60,  while  for  period 
B,  it  was  only  50.  This  was  due  to  the  fact  that 
in  period  3,  the  Shelf  List  cards  were  also  picked 
out  and  the  sets  of  cards  relating  to  each  volume 
kept  in  the  related  volumes  by  the  attendant  himself. 
In  period  A,  this  work  was  done  by  the  professional 
staff.  . 

2 In  period  A,  the  average  number  of  books  re- 
classified per  day  by  professionals  was  36.  The  out- 
put increased  to  50  volumes  per  day  in  period  B. 

This  was  due  to  the  fact  that  picking  out  the  Shelf 
List  card  and  also  keeping  the  set  of  cards  relating 
to  each  book  in  the  book  were  done  by  the  attendants, 
relieving  the  professional  staff  of  such  work. 

3 The  number  of  volumes  handled  per  manhour  by 
the  professional  staff  increased  by  00  per  cent  in 
period  B. 

4 The  number  of  volumes  handled  per  manhour  by 
the  skilled  staff  decreased  by  33  per  cent  in  period 

B. 

5 The  overall  productivity  of  the  unskilled 
staff  in  terms  of  the  number  of  volumes  handled  per 
manhour  did  not  change  between  the  two  periods. 

8 COST  ANALYSIS 
81  Salary  of  Personnel 

The  monthly  salary  of  a person  in  the  different 
categories  of  personnel  employed  in  the  reclassi- 
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fication  work  may  be  taken  as  follows: 

1 Professional  ..  Rs  400.00; 

2 Skilled  ..  250.00;  and 

5 Unskilled  ..  200.00. 

82  Estimation  of  Cost  of  Reclassification 
of  a Book 

Each  person  put  in  at  least  six  hours  of  work 
a day.  The  average  number  of  working  days  in  a 
month  may  be  taken  as  25.  The  following  table  gives 
data  on  the  cost  of  man-hours  for  the  different 
categories  of  personnel. 


O 

•rl 

to 

fH 

0)  O 
rO  O 

Profes- 

sional 

Skilled 

Unskilled 

Total 

Per 

Vol 

<D 

PM 

g pq 
o 

:Uan 

hour 

fe 

Man- 

hour 

Man- 

hour 

Rs 

. Rs 

Rs 

A 

900 

185 

492 

140 

232 

245 

325 

1 ,049 

1.16 

B ! 

5,500 

618 

1 ,643 

1 ,165 

1 ,992 

1 ,500 

1 ,995 

5,640 

1 .00 

4 


Taking  into  account  the  leave  salary  of  the 
staff,  the  cost  of  posting  the  new  Call  Numbers  in 
the  Accession  Register,  and  the  cost  of  stationery, 
the  cost  of  reclassification  per  volume  was  about 
Rs  1.25. 
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PREPARATION  OF  A IGCUMENTATlOil  LIST:  JOB  ANALYSIS 

AND  COS  TIRO, 

S V SANGAKESY/ARAN  arid  K M DAS  TIB  , Central  Pood  Tech- 
nological Research  Institute.  Mysore . 


In  1963  the  research  work  at  the  Central 
Food  Technological  Research  Institute,  Mysore, 
was  reorganised  into  a number  of  precisely 
formulated  projects.  An  efficient  local 
documentation  list  became  a necessity.  The 
monthly  Library  bulletin  of  the  Institute's 
Library  listing  articles  under  the  broad  clas- 
ses of  the  Colon  Classification  was  not  adequate. 
A depth  schedule  for  Food  Technology  was 
designed  with  guidance  Ircm  J)RTO  and  a sepa- 
rate minutely  classified  and  adequately 
featured  documentation  list  was  started  in 
July  1966.  The  different  parts  of  the  docu- 
mentation list  are  mentioned  and  the  structure 
of  the  entries  in  the  classified  part  and  in  the 
alphabetical  part  is  illustrated  with  examples. 
The  items  of  work,  the  sequence  in  which  they 
are  done,  and  the  time  taken  to  do  e&ch  item 
in  the  compilation  and  distribution  of  an  issue 
of  the  documentation  list  are  a numerated . 

The  categories  of  personnel  employed  on  the 
different  items  of  work  arc  the  costing  of  an 
issue  of  the  list  are  dealt  with.  There  has 
been  a 40  per  cent  reduction  over  the  lest 
three  years  in  the  time  tak  m tc  prepare 
the  documentation  list.  The  reasons  for  this 
increased  output  are  mentioned.  Steps  taker, 
to  promote  the  use  of  the  documentation  list 
in  CFTRI , and  the  useful  role  the  documenta- 
tion list  is  playing  in  keeping  the  scientists 
in  the  Institute  and  in  similar  other  insti- 
tutions receiving  the  list  are  indicated. 

Some  steps  to  increase  the  efficiency  of  the 
service  further  are  mentioned. 
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1 PRECURSOKS  10  DOCJMENTATIOH  LIST 
. 11  Add  5 1 ions  LI  3t 

In  1961  the  library  of  the  Central  Pood  Techno- 
logical Research  Institute  (CFTPI),  Mysore,  started 
issuing  a monthly  recent  additions  list  entitled 
Library  bulletin.  Each  monthly  issue  consisted  of 
two  parts,  part  1 gave  a list  of  the  books  received 
in  the  library  during  the  preceding  month.  The 
entri.es  in  this  part  were  arranged  in  the  ^classified 
sequence  according  to  Colon  Classification  numbers. 

Part  2 gave  a list  of  the  titles  of  other  documents 
such  as  technical  reports,  annuel  reports,  standards, 
patents,  and  reprints  of  articles,  received  in  the 
library.  Wherever  necessary  abstracts  or  annota- 
tions were  added  to  the  entries.  Such  abstracts 
are  now  included  in  the  monthly  Food  science  abstracts 
issued  by  the  Institute. 

12  Addition  of  Part  3 

In  1964,  Part  3 was  added  tc  the  Library  bullet  in . 
This  part  gave  a list  of  the  titles  of  articles  select- 
ed from  the  current  issues  of  about  200  out  of  the 
480  periodicals  received  In  the  library.  Each  entry 
gave  full  bibliographical  details  of  the  article- 
The  entries  were  arranged  in  e tread  classified 
sequence  according  to  CC.  The  addition  of  Part  3 
implemented,  to  some  extent,  the  recommendation  of 
the  Conference  of  Information  Scientists  (Mysore) 

( 1963),  that  the  library  of  a CSIR  Laboratory 
should  issue  a project-oriented  local  documentation 
list.  By  then  the  research  work  in  CFTRI  had  also 
been  reorganised  into  a number  of  precisely  formulated 
projects.  The  pressure  for  establishing  an  efficient 
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local  documentation  service  was  keenly  felt. 

13  S parate  E00ur.1er.tat  ion  List 

By  1963  it  was  realised  that  a separate  minutely 
classified  and  adequately  featured  documentation  list 
for  Food  Technology  — the  dominant  subject  of  inte- 
rest of  CFTRI  — will  be  of  considerable  help  to  the 
scientists.  Therefore,  early  in  1966,  as  a first 
step,  a depth  version  of  CC  for  the  classification 
of  the  subjects  going  with  the  Host  Subject  Food 
Technology  was  prepared  with  the  help  of  DRTC  (6,  7). 
The  articles  already  collected  earlier  for  the 
Bulletin  were  made  use  of  in  selecting  isolates  for 
the  schedule.  From  July  1966  a separate  documenta- 
tion list  entitled  Documentation  list  for  food  tech- 
nology is  being  issued.  As  a result,  in  Part  3 of 
the  Library  bulletin  articles  in  Food  Technology 
are  not  included.  The  classification  schedule  has 
been  improved  upon  from  time  to  time  on  the  basis 
of  the  findings  of  its  actual  use  in  the  classifica- 
tion of  articles  included  in  the  documentation  list. 

14  Scope  of  the  Paper 

This  paper  presents  some  data  about  the  different 
jobs  involved  in  the  preparation  of  the  documentation 
list,  the  man-hours  spent,  and  the  cost  thereof. 

2 SOME  PARTICULARS  ABOUT  THE  DO CUMEHTATI 0 N LIST 
21  General 

1 Subject  covered;  Food  Technology 

2 Humber  of  periodicals  scanned 

to  pick  out  articles;  1 67 

Frequency  of  publication;  Monthly 
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■ 4 

Approximate  number  of  articles 
per  issue; 

150 

5 

Number  of  copies  of  each  issue 
cir  culat  ed ; 

200 

6 

Approximate  number  of  users; 

• 

500 

22  : 

Parts  of  the  Documentation  List 

Each  issue  of  the  documentation  list  consists 
of  the  following  parts; 

1 A Note  to' readers  on  how  to  use  the  documenta- 
tion list  in  finding  entries  for  documents  on  the 
subjects  of  their  respective  interests; 

2 Alphabetical  index  to  the  subjects;  and 

3 Classified  part  consisting  of  Main  Entries  for 
the  articles  selected  and  arranged  by  Class  Number. 

23  Structure  of  an  Entry 
231  Main  Entry 

An  entry  in  the  classified  part  consists  of 
the  following  items; 

1 Class  Number  constructed  according  to  the  depth 
version  of  Colon  Classification  for  Food  Technology; 

2 Feature  Heading  derived  by  chain  Procedure; 

3 Serial  Number  of  the  entry; 

4 Heading  Section  prepared  according  to  the 
appropriate  rules  of  the  preferred  cataloguing  code; 

5 Title  of  the  document; 

6 Host  Section  consisting  of 

61  Abbreviated  title  of  the  periodical; 

62  Number  of  the  volume; 

63  Number  of  the  issue,  if  necessary; 

64  Year  of  publication; 

65  Name  of  the  month  of  the  issue,  if 
necessary;  ana 

66  Pagination. 
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The  preparation  of  the  Main  Entry  generally 
conforms  to  the  rules  for  the  Main  Entry  in  an  abs- 
tracting periodical  prescribed  in  the  Classified  * 

catalogue  code  ( 5 ) and  other  standards  prescribed 
for  the  purpose  ( 3 » 4). 

Example: 

F85 ,39ZW-0(9R8)-0FE;966;a01 ;a86-f811  Salad, 
Avocado,  Freeze-drying,  Lipid,  Property, 
Variation,  Autoxidation 

895  N69  LIME  (B  J),  Autoxidation  of  fatty  acid 

lipid,  and  carotene  of  freeze  dried 

avocado  salad.  (Food  tech.  23 J 1967; 171 ) . 

* 

F85 ,39ZY-0(9S1 )-0F4;g7  Apple  sauce,  Dehy- 
dration, Shelf  life 

896  N69  EISEN  HARDT  (N  H)  and  others.  Storage 

properties  of  dehydrated  apple  sauce  ' 
etc.  (Food  tech.  23 ; 1969 ;1 59) . 

F85,3C-0A1 ;96l ;b1 2;a860&gF85 ,3C: Pi  Milk, 

Raw,  Fat,  Quality,  Variability  influenced 
Churning. 

897  N68  KROGER  (M)  and  others.  Churning  in  raw 

milk  samples  and  its  effect  on  the  fat 
test.  (J  dairy  sc.  51 ; 1 968 ; 1 776 ) . 

Mot e .-  The  term  "Food  Technology"  is  generally 
omitted  from  most  of  the  Feature  Headings  as  the  docu- 
mentation list  covers  articles  in  the  field  of  Food 
Technology  only. 

232  Alphabetical  Part^ 

An  entry  in  the  alphabetical  index  consists  of  the 
Subject  Heading  derived  according  to  the  Chain 
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Procedure  followed  by  the  serial  number  of  the 
corresponding  entry  in  the  Classified  Part  of  the 
documentation  list. 

Example : 

Apple  sauce  896 

Autoxidation,  Variation,  Property,  Lipid,  Freeze- 
drying, Avocado,  Salad  895 
Avocado,  Salad  895 

Churning  influencing  Variability,  Quality,  Fat, 

Raw  Milk  897 

Dehydration,  Apple  sauce  896 
Fat,  Raw,  Milk  897 
Freeze-drying,  Avocado,  Salad  895 
Lipid,  Freeze,  drying,  Avocado,  Salad  895 

Milk  897 

Oxidation,  Variation,  Property,  Lipid,  Freeze- 
drying, Avocado,  Salad  895 
Property,  Lipid,  Freeze-drying,  Avocado,  Salad  895 
Quality,  Fat,  Raw,  Milk  897 
Raw,  Milk  897 
Salad  895 

Shelf  life,  Dehydration,  Apple  sauce  896 
3 WORK  MEASUREMENT 

A^out  3,000  articles  are  scanned  each  month. 
About  150  articles  are  included  in  the  Documentation 
list  lor  food  technology  and  about  250  articles 
in  the  Library  bulletin.  Table  1 gives  details 
of  the  different  kinds  of  jobs  and  the  average 
time  taken  for  oach  job  in  the  preparation  of  the 
documentation  list. 
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31  Table  1 . Items  of  Work  and  Time  Taken 


Time  taken(min) 

sn  ; 

Item  of  Work  . 

Per 

Total 

Unit 

for  150 

art icles 

1 Registration  of  periodicals  (50 

periodicals) 

2 Typing  out  alphabetical  list  of 

periodicals  registered 

3 Scanning  of  contents  page  of 

periodicals  to  select 
• articles 

4 Tick-marking  selected  articles 

in  the  contents  page 

5 Tick  marking  the  periodicals 

scanned  in  the  alphabetical 
list  of  periodicals  regi- 
stered ( See  SN  2) 

6 Typing  out  main  entries  on 

75  x 125  mm  slips 

7 . Picking  out  and  arranging 

periodicals- for  perusal  , 
etc  from  the  periodicals 
section 

8 Perusal  of  articles  where 

necessary  and  depth  classi- 
fication of  articles 

9 'Deriving  Feature  Headings 

by  Chain  Procedure 

10  Arranging  slips  in  the  clas- 

sified sequence 

11  Entering  Serial  Humber 

12  Preparing  slips  for  the  Alpha- 

betical Index  of  subjects 
by  chain  procedure  (about 
240  slips) 

13  Arranging  the  Subject  Head- 

ings in  alphabetical  sequ- 
ence 


90 

20 

2 300 

75 

30 

3 450 

50 

10  1,500 

3 450 

120 

30 

2 480 

75 
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Average 

time(min) 

SN 

Item  of  Vork 

per 

unit' 

job 

Total 
for  150 
art icles 

14 

Cutting  stencils  (average 
20  stenoils) 

30 

600 

15 

Proof  correction  of  stencils 

220 

16 

Taking  out  copies  on  dupli- 
cator (200  copies,  each  of 
about  20  pages) 

90 

17 

Collation  (200  copies) 

. 1.90  .. 

18  . 

Stapling  (200  copies) 

50 

19 

Preparation  of  addresses 
(outside)  (70  copies) 

140 

20 

Distribution  to  readers 
(Local  and  outside  the 
Institute  through  post) 

130 

Total  Hours 

83.00 

32  Annotation 

321  Spread  of  Work 

The  work  of  preparing  an  issue  of  documentation 
list  usual  ly  extends  over  a period  of  three  weeks , 
commencing  from  the  middle  of  each  month. 

322  Immediate  Display  of  Periodicals 

After  registration,  the  periodicals  are  dis- 
played immediately  in  the  periodical  section  for  the 
use  of  readers,  A list  of  the  periodicals  received 
is  made  available  to  the  documentation  officer  ( See 
Table  1,  SN  2) . The  periodicals  required  for  pre- 
paring the  documentation  list  are  collected  in 
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batches  from  the  periodicals  section.  ( See  Table  1 
SN  7) . 

525  Delay  in  Making  Conies 

Due  to  the  centralisation  of  the  duplication 
work  there  is  some  delay  in  the  nreoaration  of 
copies.  Every  effort  is,  howey  : . made  to  distri- 
bute the  copies  of  the  documentation  list  before 
15  of  each  month. 

4 COST 

Table  2 gives  data  on  the  different  categories 
of  personnel  employed  on  the  different  items  of 
work  mentioned  in  Table  1 , the  man-hours  spent  and 
the  cost  of  work.  . 

0 

41  Table  2.  Category  of  personnel,  man-hours  and 
cost  of  work 


SN 

Cat  egory 

Item  of  work 
(ref  SN  in 
Table  1 ) 

Man- 

hour 

C0  3t  of 

work 

Es 

1 

Upper  Division  Clerk 

• 1,2 

2.00 

3.00 

2 

Scientist  (Library) 

3, 4, 5, 8, 9 

10,12, 15 

53.00 

238.00 

3 

St.enotypist 

6,11 ,14 

18.00 

25.00 

4 

Junior  Lab  Asst 

7,13,17 

5.25 

7.00 

5 

Duplicator  Operator 

16 

1 .5 

2.00 

6 

Library  bearer 

18,19,20 

5.5 

5.00 

Cost  of  work  280.00 

Cost  of  stencil,  paper,  ink  80.00 


Total  for  20C  copies  360.00 
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5 INCREASE  IN  PRODUCTIVITY 

In  the  course  of  the  last  three  years  it  has 
been  possible  to  reduce  the  time  taken  to  do  sone 
the  items  of  work  involved  in  the  preparation  of 
documentation  list.  This  is  indicated  in  Table  3 
in  Sec  51.  Some  of  the  reasons  for  this  saving 
of  time  are  discussed  in  Sec  52  to  55. 


51  Table  3.  Comparative  data  on  Man-hours 


SN 

Item  of  Work 

Average  man-hours 

1966 

1 1969 

| (See  Table 

1 

Selection  of  articles  and 
depth  classification 

44 

31 .15 

2 

Chain  indexing 

16 

9.13 

3 

Typing 

30 

16.00 

4 

Proof  reading 

16 

6.50 

5 

Piling  of  slips 

8 

4.00 

6 

Implicating 

G 

1.50 

7 

Collation,  Stapling  and 
Distribution 

12 

8.50 

- 

134 

73.20 

Some  of  the  factors  that  have  i.eljed  in  this 
reduction  of  time  and  therefore  the  coat  of  the  pre- 
paration of  the  docuir.en.tat  ion  list  are  mentioned 
below . 

52  Classification 

In  the  earlier  stages,  more  time  v;ao  taken  for 
the  classification  of  the  articles  using  the  depth 
schedule.  However , after  an  experience  of  a few 

months,  the  classifier  could  reduce  tie  time  for 
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classifying  an  article  to  an  appreciable  extent. 

53  Class  Index  Entries  and  Feature  Headings 

In  the  earlier  3tages , a Class  Index  Entry  had 
to  be  prepared  for  each  and  every  sought  link  in  the 
Class  Number.  As  more  and  more  documents  were  class 
fied,  It  became  possible  to  prepare  "n  advance  and 
keep  ready  certain  frequently,  occurring  Subject 
Headings  for  use  in  the  preparation  of  Class  Index 
entries  and  Feature  Headings,  'fhis  helped  to  reduce 
the  time  taken  for  preparing  Feature  Headings  and 
Class  Index  Fntries.  Further,  on  the  recommend  at  ion 
of  specialists  using  the  do cumentation  list,  the 
preparation  of  Class  Index  Entries  for  some  of  the 
links  was  avoided.  In  two  earlier  tapers  (1,8) 
some  inforrr.at ion  on  the  production  of  Feature  Head- 
ings in  BNB  is  given. 

54  Usual  Abstract  not  Needed 

As  each  article  is  minutely  and  coextencively 
classified,  and  as  the  Fe.ture  Headings  are  derived 
by  Chain  Frocedure,  there  is  pro  v-i  celly  no  need  for 
on  elaborate,  abstract  of  the  usual  hind  ( 2 ).  As 
the  documentation  staff  became  increasingly  effici- 
ent in  classifying  and  deriving  Feature  Heading  the 
work  of  preparing  abstracts  could  be  prccxically 
eliminated  ond  time  saved  thereby. 

55  Other  Items  of  Vo rk 

Similarly,  several  of  the  other  iten3  of  the 
work  is  no w done  vritl.  greater  3peed  than  at  the 
initial  stages  as  the  staff  heve  gt  ined  expericuao 
and  the  knack  of  handling  the  iifferent  items  of 
work  and  reduce  wastage. 
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6 PROMOTION  OP  THE  USE  OF  THE  DOCUMENTATION  LIST 

The  issue  of  the  documentation  list  was  started 
in  July  1966.  In  the  initial  stages,  in  addition  to 
giving  a Note  in' the  documentation  list  on  how  to 
use  it  to  find  articles  on  specific  subjects,  many 
readers  were  individually  contacted  by  the  library 
staff  to  inform  and  guide  them  in  the  use  of  the 
documentation  list.  Some  readers  had  an  inhibition 
for  the  long  Class  Numbers  at  the  head  of  each  entry . 
But  when  it  was  explained  to  then  that  the  Class 
Numbers  give  . a helpful  arrangement  of  the  entries 
bringing  related  subjects  together  and  that  the 
length  of  the  number  reflected  the-  depth  of  the  sub- 
ject of  the  document,  they  were  convinced.  On  the 
other  hand  we  had  also  cases  of  readers  requesting 
to  be  taught  to  ’decode'  the  number  into  the  subject 
of  the  document  l 

7 USEFULNESS  Of  T HE  DOCUMENTATION  LIST 
71  Objective 

The  documentation  list  was  started  with  tiie 
following  objectives! 

1 To  keep  the  scientists  of  the  C?7RI  abreast 
of  the  current  researches  in  the  field  of  Food 
Technology  5 

2 To  inform  the  scientists  about  the  arrival 
and  availability  of  various  periodicals  in  the 

1 ibrary ; 

3 To  help  the  scientist  in  making  retrospective, 
search  for  documents  on  specific  topics  in  the  field 
of  Food  Technology; 

4 To  save  the  tine  of  the  ecientist  in  document 
search  and  leave  core  tine  for  his  research  work*  and 
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5 To  provide  means  for  the  fullest  utilisation 
of  the  increasing  number  of  documents  published  in 
the  field  of  Pood  Technology 

These  objectives  are  being  fulfilled  by  the 
documentation  list  in  an  increasing  measure  during 
the  last  three  years. 

72  Within  CFTRI 

The  documentation  list  has  been  well  received 
and  used  by  the: 

1 Project  leaders  and  other  scientists  of  the 
Institute.  The  project  leader  circulates  the  list 
among  the  members  of  the  project  team; 

2 Students  of  the  Institute.  They  have  found  it 
to  be  of  particular  use  in  preparing  project  reports. 
The  helpful  structuring  of  the  subjects  derived  by 
the  <?se  of  depth  claosifi  cation  schedule  appears  to 
be  of  help  to  t hem  in  the  preparation  of  the  project 
reports;  and 

3 Library  staff  in  doing  reference  service  and 
in  the  preparation  of  retrospective  bibliographies. 

The  rain  entries  prepared  for  each  documenta- 
tion list  is  filed  in  the  catalogue  in  the  classified 
sequence  ae  an  aid  to  retrospective  search  for  docu- 
ments on  specific  subjects.  It  is  proposed  to  keep 
these  entries  for  about  five  years.  Luring  this 
period  bibl iogrnpbio?  on  specified  topics  of  interest 
to  the  Institute  may  be  compiled  and  then  the  old 
entries  may  bo  discarded. 

73  Outside  CFTRI 

Seventy  copies  of  the  documentation  list  are 
sent  out  on  request  to: 
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1 Scientists  working  in  the  field  of  food  science 
and  food  technology; 

2 Institutions  where  courses  in  food  technology 
are  conducted; 

5 CFTRI  Experiment  Stations  located  in  various 
parts  of  India;  and 

4 Food  industries. 

The  keenness  with  which  some  of  the  Experiment 
Stations  await  the  documentation  list  may  he  gauged 
from  the  fact  that  they  send  reminders  to  us  if  there 
occurs  any  delay  in  the  issue  of  the  documentation 
list. 


At  present  the  copies  of  the  list  are  sent 
on  a complimentary  basis.  However,  there  have  been  re- 
quests from  institutions  in  India  and  abroad  to 
send  the  list  on  a subscription  basis. 

There  have  also  been  requests  for  copies  of  the 
Depth  Schedule  for  Food  Technology. 

8 REVIEW  OF  THE  SITUATION 

Early  this  year  the  publication  of  an  inter- 
national abstracting  periodical  entitled  Food  science 
and  technology  has  been  started  by  the-  International 
Food  Information  Service.  The  CFTRI  is  also  issuing 
a monthly  abstracting  periodical  *t-  the  Food  science 
abstract  s . The  need  for  the  documentation  list  in 
this  context  was  examined  at  tic  Inst'.tuto  recently. 

It  has  been  found  that  it  still  plays  a useful  role; 

1 As  an  ’appetiser ' ; 

2 Bridging  the  gap  in  the  reoeijt  of  the  inter- 
national abstracts;  and 

3 Its  sub,iect-coverage  boinr  specifically 
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oriented  to  the  needs  of  institute's  research  workers. 

The  issue  of  the  document  at  ion  .list  cn  a weekly 
or  fortnightly  frequency  is  like3y  to  increase  its 
utility  to  the  research  workers.  An  integration  of  the 
preparation  of  the  documentation  list  with  the  work 
of  preparing  the  Pood  science  abstracts  issued  by 
CFTRI  is  also  being  planned. 


91 

1 


2 

3 

4 

5 

6 

7 
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PREPARATION  OP  "CURRENT  LEATHER  LITERATURE". 


V S PADI.IANABHAN  and  k V RANGA  RAH,  Central  Leather 
Research  Institute,  JIadras  20. 


Information  on  the  subject,  kinds 
of  documents,  number  of  periodicals,  and 
languages  covered  by  the  monthly  docu- 
mentation list  Current  leather  literature 
(CLL)  and  on  the  kind  and  number  of 
abstracts  prepared  for  and  the  parts  of 
an  issue  of  CLL,  are  given.  The  steps, 
and  the  quantum  of  professional,  semi- 
professional,  and  nor, -professional  work 
involved  in  the  compilation  and  produc- 
tion of  an  issue  of  CLL  are  mentioned. 


1 SCOPE  OP  THE  PAPER 

This  paper  describes  and  presents  data  on  the 
work  of  compiling  and  producing  the  Current  leather 
literature  (CLL),  an  abstracting  periodical  pub- 
lished by  the  Central  Leather  Research  Institute, 
Madras. 


2 "CURRENT  LEATHER  LITERATURE" 

21  Subjects  Covered 

CLL  covers  mainly  the  following  ru bjectsi  Leather 
science,  leather  technology,  and  the  manufacture  of 
footwear  and  other  leather  goods.  Documents  in  the 
following  penunbral  and  related  subjects  are  also 
covered  to  a lesser  extents  Engineerin':,  Chemistry, 
Chemical  Technology,  Textile  Technology,  Polymers  and 
Plastics , Biology , and  Agriculture. 

22  Kinds  of  Documents  Covered 

CLL  covers  mainly  the  following  kinds  of  oocu- 

uente  s 
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1 Articles  in  periodicals  recei/ed  in  the  CLHI 
Library; 

2 Patents,  whose  abstracts  are  given  either  in 
the  primary  periodicals  or  in  the  abstracting 
periodicals;  and 

3 Reports  of  cor ferences . 

23  Number  of  Periodicals  Covered 

About  250  scientific  and  technical  periodicals 
received  in  the  CLRJ  library  are  scanned.  Recently, 
on  the  basis  of  an  inter-library  cooperative  arrange- 
ment, some  periodicals  received  in  the  AC  College 
of  Technology  and  in  the  Indian  Institute  of  Tech- 
nology, Madras,  are  also  scanned  for  CLL. 

24  Languages  Covered 

A majority  of  the  documents  covered  in  CLL  are 
in  English.  A few*  periodicals  in  other  languages , 
such  as  Goman,  French , Russian , Caech,  and  Bulgarian 
are  also  included. 

2^  Frequency  01  Publication 

CLL  is  published  monthly.  A volume  of  it  covers 
a period  of  one  year  — from  July  of  one  year  to 
Juno  of  the  following  y use. 

26  Abstract 

261  Kinds  of  Abstract 

The  Author  Synopsis  riven  in  tho  article  is 
reproduced  when 

1 It  is  fully  adequate ; and 

2 The  language  of  the  original  is  not  known  \o 
any  member  of  the  abstracting  panel. 


G3261 


Padmanobhan  and  Ranga  Rau 


Usually,  an  inf ormat;ive  abstract  is  prepared  for 
each  article . 

262  Humber  of _Ab stj ’acts 

Each  issue  of  CLL  contains,  on  an  average,  a 
hundred  abstracts. 

27  Clientele  Served 

The  following  categories  of  clientele  receive 

CLL: 

1 Research  staff  of  CLRI i 

2 Indian  organisations  connected  with  the 
leather  industry; 

3 International  organisations  connected  with 
leather  technology,  the  leather  industry,  and  simi- 
lar interests; 

4 A few  primary  periodicals  published  abroad  and 
received  in  exchange  for  CLL;  and 

5 A f ew  abstracting  services  in  the  field  of 
leather  technology  published  abroad. 

28  Stmcture  of  CLI 

An  issue  of  CLL  consists  of  the  following 
parts* 

1  Serially  numbered  abstracts  with  Feature 
Headings.  The  abstracts  are,  in  the  first  instance, 
usually  grouped  in  the  sequence  of  the  following 
subject  headings; 

1 Leather  science  and  technology ; 

2 Footwear  and  leather  goods; 

3 Textile  technology ; 

4 Plastics  and  polymers; 
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5 Chemical  technology; 

6 Agricultural  sciences; 

7 Engineering; 

8 Chemistry  with  all  its  branches;  and 

9 Biology  with  all  its  branches. 

Within  each  of  these  groups,  the  abstracts  are 
arranged  according  to  UDC  Number. 

2 A list  of*  the  periodicals  covered  in  the  issue; 

3 Index  to  the  nanes  of  authors;  and 

4 Index  to  subjects. 

The  index  number  in  (3)  and  (4). consists  of  the 
serial  number  of  the  abstract.  These  tv.o  indexes  are 
cumulated  annually. 


3‘  PERSONNEL 

The  CLL  is  compiled,  produced,  and  published  by 
the  Current  Information  Service  Project  (CIS)  of  the 
Documentation  and  Library  Group  in  the  Information 
Area  of  CLRI , as  shovai  in  Chart  1.  t 

Chart  1.  Documentation  and  Library  croup  in 
CLIil 
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An  Editorial  Committee  (EC)  of  subject  specialists 
and  n panel  of  abstractors  composed  of  the  members 

from  the  EC  scan  the  periodicals  and  prepare  abstracts. 
* 
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4  ANALYSIS  OP  THE  Y/ORK  OP  PRODUCTION  OP  CLL 

In  the  succeeding  sections,  the  different  items 
of  work  connected  with  the  production  of  CLL  are 
enumerated. 

41  Scanning 

1 Receipt  of  the  periodicals  by  the  CIS  from 
the  library. 

2 Distribution  of  the  peri odi. cals  to  the  mem-  ( 
bers  of  EC  according  to  their  respective  subject  of 
specialisation,  for  scanning  and  selection  of  arti- 
cles for  abstracting  and  indicating  the  name  of 
abstractor. 

5  Return  of  the  periodicals  to  CIS  after 
scanning. 

4 Sending  the  periodicals  to  the  library  for 
display  for  a week. 

5 Receipt  of  the  periodicals  back  in  the  CIS 
after  a week. 

4?  Abstracting 

6 Typing  out  on  8"  x 5"  card  the  A ithor  Synop- 
sis given  in  the  original  article  wherever  EC  has 
indicated  this  procedure. 

7 Making  a Main  Entry  on  8"  x V card  for  the 
articles  for  which  abstracts  are  to  be  prepared  by 
the  Abstracting  Panel  (AP) . 

8 Sending  the  periodicals  with  tno  Main  Entry 
cards  to  the  appropriate  members  of  t lie  AP. 

9 Preparation  of  abstracts  by  the  AP. 

10  Forwarding  the  abstracts  with  the  perio- 
dicals to  the  appropriate  member  Of  the  EC  for 

r 
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Editing 

11  Technical  editing  by  the  EC. 

12  Receipt  of  the  edited  abstracts  with  the 
periodicals  by  the  Cl 3 from  EC. 

15  Pinal  editing  of  the  abstracts  by  the  pro- 
fessional staff  of  CIS  with  reference  to  language, 
style  of  abstract,  e;o. 

14  Return  of  the  periodicals  to  the  library. 

44  Classification  and  Preparation  of  Indexes 

15  Classification  of  the  abstracts  and  provid- 
ing Feature  Heading. 

16  Freezing  the  sequence  of  the  entries. 

17  Preparation  of  Author  Index,  Subject  Index 
and  the  List  of  the  Periodicals  covered.  . 

45  Production 

18  Cutting  r.  ten  oils. 

19  Checking  the  stencil 3. 

20  Carrying  ou\;  corrections  in  the  stencils. 

21  Taking  copies. 

22  Collating  aid  binding  copies. 

23  Receipt  of  the  bound  copies  in  Old- 

46  Distribution 

24  Distribution  oi  copies  vithin  CLRI . 

25  Preparation  for  despatch  of  copies  outside 
the  Institute  --  prejaration  of  the  addressed  covers, 
inserting  the  oopy  in  then,  and  preparation  of  tr.e 
mailing  list. 

26  Despatch  of  copies  as  per  t lie  mailing- 

list. 

27  Receipt  in  GIG  of  the  certified  copy  of  the 
mailing  list. 
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28  Keeping  account  of  the  copies  produced. 

47  Work-Plow 

The  following  is  a chart  of  the  work-flow  for 

CLL. 

Chart  2.  Work-Plow  for  CLL 


Note . - The  numbers  in  parentheses  refer  to  the 
Serial  Number  of  the  operations  in  Sec  41  to  46. 


5 ANALYSIS  OP  OPERATIONS 
51  Cycle  of  Operations 

The  cycle  of  operations  relating  to  the  compi- 
lation and  production  of  an  issue  of  CLL  takes  one 
month.  Operations  such  as  receipt  of  periodicals 
from  the  library  are  continuous;  others  such  as 
stencilling,  are  batch  operations.  For  convenience, 
the  continuous  operations  are  considered  on  a.  weekly- 
periodicity  basis  and  the  a batch  operations  on  a 
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monthly-pe'riodicity  bust  s. 

52  Kinds  'of  Work 

The  following  are  the  kinds  of  work  involved  in 
the  preparation  of  OIL: 

1 Prof essional  — requiring  either  knowledge  of 
subjects  or  of  documentation; 

. 2 Semi-professional  — requiring  such  knowledge 

of  library  science  an  the  preparation  of  author 
index,  arrangement  of  entries,  etc;  and 

3 Mon-professional  — ability  to  do  routine  work, 
such  as  distribution  of  periodicals,  and  typing 
according  to  standards  and  instructions  laid  out  for 
the  purpose. 


[3  I tews  of  Cost 

The  kind  and  number  of  persons  utilised  and 
their  pay  are  as  follows! 


SM 


Kinds  of  Personnel 


Num- 

ber 


Salary 


1 Non-professional  (in- 
cludes secretarial 
assistance) 


1 1 Typist 

1 

Rs 

199 

4* 

Allowance 

12  Attendant 

1 

Es 

80 

+ 

if 

13  Gestetner  Ope- 

1 

Rs 

116 

+ 

P 

rator 

14  Binder 

1 

Rs 

87 

4* 

ff 

2 

Semi-Professional 

21  Junior  Techni- 

1 

Ps 

ro 

d 

+ 

If 

cal  Assistant 

3 

Professional 

'31  Sen  5 or  Pocu- 

2 

fis 

900 

4* 

M 

mentalist 

fc 

720 

4- 

11 

409 
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A system  of  payment  for  abstracting  at  Ss  5/-  per  • 
abstract  for  the  abstracting  work  done  outside 
office  working  hours,  is  being  introduced.  The  man- 
hours spent  on  such  abstracting  work  are  not  indi- 
cated in  the  job  analysis  table  given  in  Sec  *54. 

I « 

54  Job  Analysis  for  One  Issue  of  CLL 


SN  as 
in 

Sec  41 
to  46 

: Job  Description 

t 

Man- 

hours 

per 

week 

Total 

Weekly 

: Non-Professional 

1 

Receiving  periodicals 

i i 

4 

16 

2 

Distribution  to  EC 

• i 

2 

8 

3 

Return  of  periodicals  from 
EC  to  CIS 

i i 

2 

8 

4 

Display  of  periodicals  in 
the  library 

« • 

1 

4 

5 

Receiving  pe?  iodicals  back 
from  library 

• * 

1 

4 

6 

1 Typing  author-abstracts 

• » 

6 

24 

2 Checking 

• i 

1 

4 

n 

Typing  main  entries 

• i 

4' 

16 

8 

1 Distribution  to  AP 

• • 

■ 4 

16 

2 Follow -up  work 

• • 

2 

8 

12 

Receiving  back  abstracts  and 
periodicals 

• • 

1 

4 

14 

Separating  out  abstracts  and 
return  of  periodicals  to  library 

1 

4 

Weekly:  Professional 

1 1 

Technical  editing 

. * 

0 

32 

13 

Pinal  editing 

■ • 

4 

16 
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SN  as 
in  Sec 
41  to  46 


Job  Description 


Man-hours  j 
per  week 

i 


Total 


Monthly : Non-Professional 


18 

Stencil  cutting 

52 

20 

Stencil  correction 

3 

21 

Cyclostyling . 

18 

22 

Binding 

14 

24 

Internal  distribution 

2 

25 

Despatch 

4 

Monthly 

•:  Seui -Professional 

17 

1 Preparation  of  Author  Index 

6 

> 

2 Preparation  of  list  of 
periodicals 

5 

19 

Checking  of  stencil 

First 

20 

Second 

6 

20 

Checking  stencil  corrections 

6 

Monthly 

: Professional 

15 

1 Classification 

40 

2 Feature  Headings 

4 

16 

Freezing 

1 

17 

1 Preparation  of  Subject 
Index 

6 

2 Checking 

2 

Professional 

Semi-Professional 

Non-Professional 

101 

41 

214 

Total 

556 

411 
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The  ratio  of  the  three  categories  of  man-hours 
works  out  approximately  as  follows: 

Professional;  Semi-Professional jNon-Professional 
2.5  : 1 : 5.5 

6 FUTURE  PROGRAMME 

It  is  proposed  to  extend  the  coverage  of  the 
CL1  in  berms  of  the  number  and  kinds  of  publications. 
For  this  purpose,  it  would  be  helpful  to  know  the 
requirements  of  readers  in  respect  of  the  subjects 
to  be  covered,  etc.  A questionnaire  is  being  sent 
to  the  users  of  the  OLL  to  collect  information  on 
this  and  other  aspects  of  the  service. 
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The  characteristics  of  an  individualised 
documentation  service  are  mentioned.  The 
omnibus  documentat ion  list  Packaging  abstracts 
(PA)  issued  by  the  Indian  Institute  of  Packag- 
ing is  not  satisfactory  in  respect  of  pin- 
pointed, individualised  service  to  specialists 
in  particular  facets  of  the  subjects  in  packag- 
ing manufacture  and  packaging  industry.  The 
subject  coverage,  language  coverage,  kinds  of 
documents  included,  the  layout,  and  structure 
of  an  entry  in,  PA  are  mentioned.  A survey 
of  the  specific  requirements  of  the  specialist 
groups  and  industries  receiving  PA  is  recommen- 
ded. Restriction  of  the  coverage  of  PA  to 
subjects  of  interest  to  specific  groups  of 
specialists,  exhaustive  coverage  of  documents 
in  the  respective  specialised  subject  areas 
and  issuing  the  documentation  li3t  in  card 
form  are  proposed  as  first  steps  in  improving 
the  efficiency  of  documentation  service  to  the 
specialists  in  packaging. 


Abbreviations  Used; 


(BS) 

GDS 

IDS 

PA 


Basic  Subject 

Generalised  Documentation  Service 
Individualised  Documentat ion  Service 
Packaging  abstracts  , (Indian 
Institute  of  Packaging) 


O 
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1 TERMINOLOGY 

11  Documentation  and  the  Lav/a  of  Library  Science 

Documentation  may  be  defined  ass 

1 Promotion  and  Tract  ice  of  bringing  into  use 
of  r\ascent  micro  ideas  by.  specialists  (Law  1); 
and 

2 Pin-pointed  (Lav/  2); 

3 ■ Exhaustive  (Lav/  3); 

4 Expeditious  (Law  4)  service  of  nascent  micro 

ideas  to  specialists;  , 

'5  In  spite  of  the  .continuous  over-increasing 
cascade  (Lav/  5)  of  nascent  micro  ideas  constituting 
an  ever-multiplying  number  of  specialised  subjects, 
communicated  through  several  thousands  of  micro- 
documents such  as  articles  in  periodicals,  technical 
reports,  patents,  standards  and  specifications  (5). 

12  Documentation  Service 

Documentation  Service  is  the  name  given  to 
Reference  Service  when  the  emphasis  shifts  from 
generalist  reader  to  specialist  reader.  It  is 
intensified  reference  service  ( 6 ). 

2 KINDS  OF  DOCUMENTATION  SERVICE 

Documentation  Service  may  be  of  tv/o  kinds, 
namely , 

1 Generalised  Documentation  Service  (GBS);  and 

2 Individualised  Documentation  Service  (IDS). 

21  Generalised  Documentation  Service- 

GDS  is  a documentation  service  rendered 
•1  To  a large  group  of  specialists  (Individuals 
or  Corporate  Bodies  such  as  Government  Departments, 
Industries,  Institutions  etc.); 


Individualised  documentation  Service 


2 Through  a general  documentation  list  containing 
abstracts  on  most  of  the  facets  of  subjects  in  which 
the  constituents  of  the  group  of  specialists  concerned 
are  interested;  and 

0  Without  any  enpha.ois.  on  any  specific  facet  or 
requirements  of  any  particular  specialist  group  within 
the  larger  group.  An  example  of  this  kind  of  service 
i a IIP  Packaging  abstracts,  supplied  to  the  industries 
in  India. 


22  Individualised  documentation  Service 

I  IS  is  documentation  set-vice  rendered 

1 To .a  specific  group  of  specialists,  whose  inte- 
rests are  similar  at an  optimum  level  of  speciali- 
sation; and 

2 Through  a documentation  list  containing 
abstracts  only  on  those  facets  in  which  the  consti- 
tuents of  the  group  specialise. 

An  example  of  this  kind  of  service  nay  be  a documen- 
tation list  on  'Paper  Packaging'  supplied  to  those 
who'  special:  so  in  this  fit  Id . The  above  kind  of 
distinction  has  been  made  only  for  convenience  and  is 
te  itsStive . 

23  Summary  of  Characteristics  of  CPS  and  IPS 

The-  following  table  gives  c.  summary  of  the  eharac- 
charactorieti.es  of  CPS  and  IPS  derived  from  the 
definitions  mentioned  abr/e. 


Chara.ct.e-  Generalised  Pooumer-  | 
ri sti  c tation  Service  (GPS)  | 


1 Size 
of  the 
• group 
of  spe- 
cia- 
lists 


Comparati  •/  e ly  1 a r g e 
group,  the  constitu- 
ents of  which  can  be- 
further  grouped  on 
the  basis  of  their 
specialisation  at 
optimum  level. 


Individual]  sod  P-o ea- 
rn entat ion  Se rvlce  (IPS) 

Comp a rat iv el y small 
group  of  specialists 
whose  interests  are 
similar  at  an  opti- 
mum level  of  specia- 
11  sa  Men. 
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Charac-  Generalised  Poeuroen-  Individualised  Doou- 
teiistic  tation  Service  (IDS)  | mentation  Service  (IDS) 


Example  s 


Example : 


Ind  ian  industr  io  b . 

A very  largo 
group  each  consti- 
tuent of  which  is 
not  interested  in 
all  tne  facets  of 
Packaging,  i.ut  only 
in  some  of  them. 


A group  consisting 

only  of 

1 Industry  manufac- 
turing paper  for 
conversion;  or 

2 Paper  converting 
industry;  or 

3 Paper  packaging 
user  industry. 


2 Subject  A subject  of  great 
cover-  extension  or  a 
age  group  of  subjects 
of  small  exten- 
sion put  together 


A subject  of  lesser 
extension  and 
gr  eat  er  int  en s ion 


3 PRESENT  METHOD  OF  SERVICE 

30  Objective 

The  objective  of  the  Documentation  Service 
rendered  by  the  Indian  Institute  of  Packaging  (IIP), 
is  to 

1 Keep  the  Indian  industries  and  individuals 
concerned  informed  regarding  the  latest  develop- 
ments taking  place  in  India  and  in  foreign  countries 
in  the  field  of  packaging  and  allied  subjects;  and 

2 Assist  the  staff  of  the'  Institute  to  minimise 
unintended  duplication  in  research. 

31  Packaging  Abstracts 

The  IIP  brings  out  a monthly  documentation 
list  entitled  packaging  abstracts  (PA)  to  help 
achieve  the  above-mentioned  objectives. 
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32  Coverage 

321  Subject 

Tne  subjects  covered  by  the  FA  are  those  going 
with  the  (BS)  Packaging  and  with  a few  other  (BS) 
in  the  penurabral  and  allied  regions  of  Packaging. 

The  following  have  been  recognised  by  us; 

1 Commodity  — that  is,  the  commodity  to  be 
packed,  such  as  pharmaceutical,  textile,  and  cosmetic; 

2 Packaging  Operation  — that  is,  the  operations 
involved  in  packaging  a commodity,  such  as  filling, 
closing,  and  sealing; 

3 Packaging  Material  — that  is,  the  material 
used  for  packaging  a commodity.  There  are  two  kinds 
of  materials: 

31  Primary  taaterial,  such  as  tinplate,  polye- 
thylene film,  and  corrugated  board,  and 

32  Ancillary  material.,  3uch  as  printing  ink, 
adhesive,  and  stool  strapping; 

4 Container  or  Form  of  Material  — that  is,  the 
form  in  which  the  material  is  fabricated  to  be  used 
as  container.  For  example,  bag  (made  of  paper, 
polyethylene  etc),  bottle  (made  of  glass,  plastics 
etc),  and  can  (made  of  tinplate,  black  plate  otc); 

5 Machinery  — that  is,  machinery  and  equip- 
ment used  in  any  of  the  packaging  operations,  such 
as  filling  machine,  labelling  machine,  and  material 
handling  equipment. 

Current  nascent  documents  on  all  these  facets 
are  covered  in  the  PA,  Abstracts  on  subjects  fal- 
ling in  the  penumbral  region  of  Packaging  are  also 
included . 

322  Kind  of  Documents 

PA  covers  different  kind  of  documents,  such  as 
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articles  in  periodicals,  standards,  specificatic  , 
patents,  reports,  and  monographs. 

323  language 

Documents  in  the  English  language  alone  h’,Te  been 
included  so  far.  But  the  objective  is  to  ensure  that  ^ 

no  nascent  workable  idea,  irrespective  of  the  language 
in  which  it  has  been  expressed,  is  missed,  and  tops 
towards  such  a complete  survey  are  being  taken 

33  Layout 

PA  consists  of  two  main  parts,  placed  in  the 
following  sequence: 

1 Alphabetical  Suoject  Index;  and 

2 Abstracts. 

Introduction,  Contents  Page,  etc,  are  given  w t > 

found  necessary. 

331  Alphabetical  Subject  Index,  Part 

The  Subject  Index  is  prepared  according 
Chain  Procedure  ( 3 ). 

332  Abstracts  Part 

An  entry  in  this  p~rt  usually  consists  of  five 
elements  given  in  the  sequence  mentioned  below t 

1 Feature  heading; 

2 Name  of  author(a); 

3 Specification  of  location  or  host  document;  v 

4 Abstract;  and 

5 Initials  of  the  abstractor,  ii  other  than 
the  documentalist. 

Although  the  entries  in  the  Abstracts  Part 
are  arranged  in  a classified  sequence,  they  do 
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not  bear  any  Claes  Number.  The  entries  have  been 
arranged  with  the  help  of  feature  Headings.  A 
Depth  Schedule  for  Classification  of  subjects  going 
with  the  (B&)  Packaging  is  just  being  developed. 
Therefore,  the  documents  are  not  given  any  Class 
Number . 

The  Feature  Headings  are  also  drived  according 
to  the  Chain  Procedure  ( 4 ) . The  Feature  Headings, 
so  derived,  render  the  title  insignificant,  There* 
fore,  the  Title  Section  has  been  omitted  from  the 
Entry.  This  has  been  discussed  in  detail  elsewhere 
( 2 ). 

34  Physical  Form 

PA  is  mimeographed  on  one  side  of  the  paper. 

On  an  average,  each  sheet  contains  3 to  4 abstracts. 
Sufficient  sface  is  left  between  consecutive  entries, 
to  enable  a user  to  cut  the  required  entry,  paste 
on  to  a standard  catalogue  card  and  arrange  it  in 
the  desired  sequence. 

35  Periodicity 

PA  is  Issued  in  the  first  ,vcok  of  every  month. 

It  commenced  publication  in  January  1968.  The  first 
four  issues  were  brought  out  as  pel  schedule.  Later 
on,  due  to  tome  unavoidable  circumstances,  it  could 
not  bo  brought  out  till  August  1969,  Its  publication 
has  been  resumed  from  Supteabor  1969. 

4 .DEFICIENCY  OF  THE  PRESENT  SERVICE 
41  High  Percentage  of  Irrelevant  Dorucents 

At  present,  the  Ik  is  a general  documentation 
list,  covering  various  subjects  going  with  the  (IS) 
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Paok&ging  and  some  other  (BS).  It  is  sent  to  various 
organisations,  specialising  in  different  subjects  in 
Packaging  manufacture  and  Packaging  industry.  As  a 
result,  an  industry  manufacturing  sugar  receives 
abstracts  not  only  on  the  packaging  of  sugar,  but 
also  on  the  packaging  of  other  commodities,  such  as 
furniture.,  heavy  machinery,  crockery,  and  cosmeticel 
It  would  also  receive  abstracts  on  materials  and 
containers  not  used  in  packaging  sugar.  Thus,  each 
industry  receives  a comparatively  large  number  01 
abstracts  on  subjects  in  which  it  has  practically 
no  interest,  and  a small  number  of  abstracts  in 
subjects  in  v/hich  it  has  interest, 

42  Case  Study 

As  a case  study,  four  groups  of  industries  ( See  ^ 

Sec  421)  v/ere  selected  to  examine  the  approximate  number 
of  irrelevant  abstracts  each  may  receive  on'the 
basis  of  the  present  omnibus  documentation  list 
( 1 ).  The  percentage  of  relevant  abstracts  worked 
out  is  approximate  and  tentative. 


421 

Table  1 

L.  Gro_ui5Ji_Q_i  Indue  trie  a Considered 

SN  ] 

Group 

Subject  of  interest 

1 

1 

Manufacture  of  metal  containers, 
closures  and  accessories 

2 

2 

Manufacture  of  paper  and  board,  and 
containers  and  accessories 

3 

3 

Manufacture  of  glass  containers 

4 

4 

Manufacture  of  food  products 

3 
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Table  2 in  Sec  422  gives  data  on  the  analysis 
ol  the  abstracts  appearing  in  live  issues  ol  PA  in 
relation  to  the  subject  interest  of  the  Industries. 


422  Table  1 . Percentage  ol  Abstracts  of  Interest. 


PA 

issue 

number 

(Total  Humber 
of 

abstract  s 

Humber  of  abstracts 
interests  to  Group 

Ol 

1 f 

2 * 

3 

4 

1 

60 

3- 

3 

2 

9 

2 

42 

4 

7 

2 

3 . 

3 

106 

9 

24 

7 

y 

3 

4 

94 

9 

11 

8 

12 

5 

43 

3 

C 

3 

$ 

Total 

343 

24 

91 

ie 

29 

# of  abstracts 

of  interest 

7 

14 

5 

e 

42*  Annotat ion 

1 Out  of  the  343  abstracts  publisned  in  the 

five  issues  of  the  PA  only  7>  1 4 » 9 and  8 per  cent  war 

of  interest  to  the  lour  groups  of  industries,  res- 

pectively. 

2 With  the  omnibus  documentation  list,  the  full 
potentiality  of  the  helpful  arrangement  of  the  entries 
derived  on  the  basic  of  a freely  faceteo  depth  classi- 
fication could  not  be  exploited  to  the  aovar.tago  of 
each  group  of  users. 

43  Violation  of  Laws  2 and  3 

After  a look  at  PA  issue  4,  which  contained 
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only  94  abstracts,  one  of  the  specialists  remarked 

'•we  need  abstract  of  abstracts".  What  he  meant  was 

that  it  was  not  possible  lor  him  to  go  through  so 

many  abstracts  to  locate  just  those  likely  o f interest  * 

to  him.  Jt 

44  Violation  of  Law  4 

The  cumulative  search  time  spent  by  each  specia- 
list working  on  diferent  facets  of  the  subject  -in 
different  industries,  will  be  much  more  than  the  time 
spent  by  the  documentaiist  in  recognising  the  speci- 
fic interests  of  the  individual  specialist  and  supply 
him  with  just  the  relevant  abstracts.  This  will-  save 
considerable  time  at  the  output  stage  and  thereby- 
sat  is  fy  Law  4 of  Library  Science. 

45  Curse  of  Law  5 

As  the  number  of  abstracts  increases,  the 
number  of  items  of  'no  interest'  will  also  cumulate. 

The  search  time  to  be  spent  by  the  specialists  will 
•also  correspondingly  increase.  This  may  develop  in 
him  a tendency  to  overlook  the  complete  publication 
and  thereby  overlook  also  some  of  the  important 
abstracts.  This  will  bring  on  the  documentaiist  the 
curse  of  Law  5 of  Library  Science,  which  says  "Docu- 
mentation Service  in  spite  of  the  continuous,  ever-incr 
increasing  cascade  of  nascent  micro  ideas". 

5 FEATURES  OF  AN  IDEAL  DOCUMENTATION  LIST 

An  ideal  Documentation  List  should  have  the 
following  essential  features: 

1 The  documentaiist  should  be  continuously 
aware  of  the  specific  requirements  of  each  specia- 
list (Individual  person  or  corporate  body); 
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2 The  documentation  list  should  bring  to  the 
notice  of  each  specialist  only  those  documents  in 
which  he  will  be  interested; 

3 The  items  of  interest  brought  out  to  the 
notice  of  the  specialist  should  be  presented  in  a 
readily  usable  form  and  enable  the  user  to  arrange 
the  abstracts,  if  necessary,  in  the  desired  sequence; 

4 The  service  should  provide  a guide  to  each 
specialist  for  the  arrangement  of  the  cards  and 
finding  of  information  in  the  manner  most  convenient 
to  him; 

5 There  should  be  a continuous  feedback  from 
the  specialist  user  to  the  doeumontalist  information 
about  the  specific  points  of  adequacy  and  inadequacy 
— subject  coverage,  kinds  of  documents  covered, 
classification,  ooquence  of  entries,  method  of  preson 
tat  ion  in  an  entry,  abstracting,  indexing  etc  — 

of  the  documentation  list  issued  to  him;  and 

6 The  documentation  technique  should  bo  developed 
on  the  basis  of  this  feedback. 

6 METHOD  IfcO  POSED  FOR  IMPLEMENTATION 
t>1  Finding  the  Specific  Interest 

The  first  requisite  for  the  proposed  method 
will  be  to  determine  the  interest  of  optimum  level 
of  specialisation  of  the  ind lviduals/ corporate 
bodies  for  whom  the  documentation  list  is  meant. 

This  may  help  to  limit  the  subject  by  nppr  opr  lately 
narrowing  down  the  extension.  It  could  be  done,  in 
the  first  instanco,  with  the  help  of  questionnaire. 
This  would  be  followed  up  by  periodical  visits  to 
the  factories  and  discussions  with  the  specialists  -- 
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the  users  already  receiving  the  service  as  well  as 
the  potential  users. 

62  World-Wide  Coverage 

The  documentation  system  would  aim  at  an 
exhaustive  coverage  of  all  worthwhile  documents  on 
the  various  facets  of  the  subjects  going  with  the 
(BS)  Packaging,  irrespective  of  its  form  — con- 
ventional and  non- convent ional  — language,  space, 
etc. 

63  Physical  Form  of  Abstracts 

A card  form  — on  standard  size  — is  suggested. 
The  present  method  of  cyclostyling  on  one  side  of 
each  sheet  implies  that  entries  of  interest  to  a 
particular  specialist  could  be  cut,  pasted  on  to  a 
standard  sizo  card,  and  arranged  in  a sequence 
desired  by  him.  The  proposed  card  form  for  the 
documentation  list  will  facilitate  this. 

64  Guido  to  Maintain  the  h'ysteir. 

The  documentation  service  would  also  provide 
guidance  to  the  specialist  on  the  maintenance  and 
use  of  his  own  personal  documentation  system. 

7 PILOT  PROJECT 

The  method  proposed  in  Lee  6 above,  may  be 
experimented  first  with  'member  industries'.  It 
will  provide  data  for  evaluation  uid  adaptation  of 
the  documentation  service,  wherever  necessary, 
on  the  basis  of  the  feedback  from  the  consumers. 
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SHORT-RANGE  REFERENCE  QUESTIONS  IN  A SPECIALIST 
LIBRARY;  A CASE  STUDY. 

G S RAGHAVENDRA  RAO,  Assistant  Librarian.  Indian 
Institute  of  Science,  Bangalore  12 . • 

It  is  helpful  to  examine  periodically 
the  pattern  of  incidence  of  different 
kinds  of  reference  questions  put  by  differ- 
ent categories  of  readers.  The  need  for 
such  a survey  is  mentioned.  Presents  data 
on  the  short-range  reference  questions  asked 
by  different  categories  of  readers  in  a 
library  of  an  academic-cum-research  type 
institution.  The  data  are  analysed  in 
different  ways  and  the  particular  patterns  of 
incidence  of  different  kinds  of  question 
commendted  upon.  The  data  on  the  subject- 
wise  distribution  of  short-range*  questions 
is  compared  with  the  subject-wLsc  distribu- 
tion of  the  (1)  library's  holdings,  (2) 
books  and  periodicals  issued  to  readers  and 
(3)  staff,  students,  and  research  scholars 
of  the  institution  constituting  the  potential 
users  of  the  library.  Subjects  in  .he  field 
of  the  Physical  Sciences  are  seen  to  be 
the  most  dominant  in  each  of  these  cases. 


I REFERENCE  QUESTION 

II  Two  Kinds 

Reference  questions  are  usually  grouped  into 
two  broad  categories 

1 Short  range  (Ready-reference)}  and 

2 Long  range. 

A question  which  does  not  take  more  than,  say, 

10  minutes  to  find  the  answer,  is  usually  consi- 
dered to  be  a short  range  question;  and  a ques- 
tion which  requires  prolonged  search,  or  compilation 
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of  a bibliography,  is  usually  considered  a long-range 
question  (2).  The  availability  nf  good  reference  books, 
able  reference  staff,  and  efficient  library  tools, 
such  as  classification,  cataloguing,  and  stackroom 
guiding,  caii  help  to  convert  a long-range  reference 
question  into  a short-range  one. 

I 

* 

12  Short-Range  Question 

Short-range  questions  are  of  various  kinds. 

Some  requests  of  this  type  ares 

1 Information  on  r specific  subject  that  may  be 
got  from  one  or  the  other  conventional  reference 
books ; 

2 Help  in  using  reference  books  to  get  information 
of  the  kind  mentioned  in  category  1? 

3 Help  to  locate  in  the  library's  collection  some 
document  or  other  with  the  aid  of  its  Call  Number  or 
bibliographical  specification;  and 

4 Information  as  to  whether  a document,  with  a 
parti cular  bibliographical  specification,  is  available 
;n  tiie  library  or  not. 

It  will  generally _bo  the  endeavour  of  the  reference 
librarian  to  be  able  to  devote  more  of  his  time  on 
questions  of  the  category  1,  and  to  some  extent,  on 
questions  of  category  2.  It  would  be  necessary  to 
make  periodical  checks  by  the  reference  staff  whether 
this  is  actually  the  case  in  a library.  For,  there 
is  a tendency  on  the  part  of 

1 Many  readers  to  request  and,  in  come  cases, 
demand,  of  the  professional  library  staff  help  merely 
to  locate  and  pick  out  from  the  shelves  the  docu- 
ments; and 

2 Library  staff  to  oblige  readers  to  a greater 
extent  than  i3  desirable  and  perhaps  without  discri- 
mination and  thereby  unconsciously  spend  an 
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appreciable  amount  oi  time  on  trivialities. 

This  can  particularly  ariso  in  a context 

where 

1 Readers  are  not  properly  initiated  into  the 
use  of  the  tools  and  techniques  of  the  library,  and 
into  the  disposition  of  the  different  collections; 

2 The  number  oi  persons  assigned  reference 
service  is  inadequate;  and 

3 The  reference  staff  are  not  adequately  quali- 
fied and  experienced. 

2 SCOPE  OF  THE  PAPER 

This  paper  presents  data  on  the  number  of 
different  kinds  of  short  range  reference  questions 
answered  in  a university  type  research  institution. 

The  data  on  the  distribution  of  the  questions  by 
subjects  are  compared  with  those  of  the  library's 
holdings  of  documents,  the  documents  issued  to 
readers,  and  the  subject  specialisation  of  readers, 

The  analysis  of  the  data  could  provide  infor- 
mation about  the  use  made  of  documents  and  of  tho 
reference  staff  by  different  categories  of  readers, 
the  time  spent  by  the  reference  staff  on  different 
kinds  of  questions  and  on  different  categories  of 
readers,  whether  the  members  of  the  reference  staff 
are  adequately  utilised,  and  the  need  for  improving 
existing  tools  and  techniques  and  to  develop  new  ones. 

3 COLLECTION  OP  LATA 

31  Items  of  Information 

Lata  was  collected  on  the  following; 

1 Readers  served 

11  Lifferent  categories, 

28 
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12  Number  of  readers  in  each  category; 

2 Short-range  questions 

21  Kinds  of  questions  answered, 

• 22  Number  of  questions  in  each  kind; 

3 Time  spent  in  answering  eacr  kind  of  question; 

4 Library  collection 

41  The  main  subject-fields  represented  in  the 
collection  of  the  library  — Books  and  Periodicals 

42  Number  of  volumes  in  each  main  subject- 

field; 

5 Circulation  ’ * 

51  The  main  sub ject-f ieldn  into  which  the 
books  issued  by  the  library  fall, 

52  The  number  of  books  issued  in  each  main 
subject-field;  and 

6 Subject  speculation  of  the  institution 

61  The  subject-fields  of  specialisation  of 
the  institute, 

62  The  number  of  teachers,  postgraduate 
students,  and  research  scholars  in  each  field  of 
specialisation. 

32  Feriod  Covered 

The  data  was  collected  for  a [o-riod  of  twelve 
months,  from  Kay  1967  to  April  19^8  inclusive. 


33  Proforma 

A proforma  was  designed  and  used  in  the  col 
lection  of  the  data,  Details  of  such  a proforma 
have  been  given  in  another  article  ( 1 ). 


34  Sample  Studied 

The  tot-0  number  of  short  renge  queotions 
answered  during  the  twelve  month  period  was  about 
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1,200.  Out  of  this,  the  quest  ions  answered  on  fifty- 
days  — every  eighth  day  in  the  twelve  month  period  — 
were  selected  and  studied  in  greater  detail. 

35  Preliminary  Sorting 

351  Two  Periods 

The  academio  session  of  the  institution  begins 
on  1 August  each  year.  It  was  conjectured  that 
there  may  be  a variation  in  the  pattern  of  predomi- 
nance of  certain  types  of  questions  in  the  first 
three  or  four  months  immediately  following  the 
startin'  of  the  academic  session  as  compared  to  that 
towards  the  close  of  the  sessions.  Therefore,  the 
sample  data  was,  in  the  first  instance,  sorted 
into  two  groups: 

1 Lata  for  the  first  four  months  (July  to 
October  1967)  — Period  1;  and 

2 Lata  for  the  next  four  months  (November  1967 
to  February  1968)  — Period  2. 

This  amounted  to  773  questions  on  36  days  spread 
over  a period  of  eight  months, 

352  Kind  of  Questions 

It  was  found  convenient  to  group  the  questions 
answered  into  the  following  categories: 

1 Information  about  availability  of  document 
in  the  library  given  its  bibliographical  specifi- 
cation (Availability  of  document); 

Example : 

1.  Do  you  have  Parker  and  Haswells  Zoology  V2. 

2 Do  you  have  "Impressions  of  science  in 
printing" 

2 Locating  document  on  the  shelves  given  the 
Call  Number  or  other  bibliographical  specifi- 
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cation  (Locating  document)} 

Example:  Where  is  the  .book  with  the  number 

1)6 5 e H6?  located, 

3 Information  on  specific  subject,  the  search 
and  finding  of  which  does  not  take  more  than  ten 
minutes  (Specific  subject  query); 

' -Example : 

1 Address  of  the  UP  Agricultural  Institute. 

2 Details,  preferably  a photograph, of  the 
Frequency  Response  Flotter. 

3 Percentage  of  citric  acid  in  lemon. 

4 Guidance  and  help  in  the  use  of  reference  books 
for  finding  information  (Guidance);  ' 

Example: 

1 Where  to  find  information  on  Copper  Wire  Making 

2 How  to  make  a reading  list  on  Silver  Extraction 

5 Compilation  of  retrospective  bibliographies. 

In  the  detailed  study,  the  last  category  of 

service  is  not  included. 

353  Category  of  Readers 

The  readers  .served  could  be  categorised  into 
the  following  three  groups: 

1 Postgraduate  student; 

2 Research  scholar;  and 

3 Teaching  staff, 

A few  "out side" scholars  were  also  served 
(See  Sec  561 ) . 
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4 TABLES 

41  Table  1,  Average  Time  taken  to  Answer  a Question 


SN 

Kinds  of 
Question 

1 1 

N 

Total 

time 

(in  min) 

Average 
time  per 
quest  ion 
fin  min) 

1 . 

Availability  of 
dooument 

61 

334 

5.5 

2 : 

Looating  dooument 

732 

2,259 

3.1 

3 

Speoifio  subjeot 
query 

20 

161 

8.0 

4 

Guidance 

43 

389 

8.6 

42  Table  2.  Kind  of  Question  and  Category  of 
Reader 


Kind 

of 

Question 

SN 

Category  of 
Reader 

Availa- 
bility 
of  do- 
cument 

f ; 
Locating 
dooumont 

Speoif  ic 

subjeot 

query 

Guidanoe 

N 

! * | 

1 N 

$ 

1 

N 

1 i° 

N 

$ 

1 

Postgraduate 
Stud  ent 

Period  1 

10 

33.3 

25T 

59.5 

6 

33.3 

7 

46.7 

Period  2 

3 

2o.o 

164 

64.0 
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33.3 

5 

50.0 

2 

Researoh 
Soholar 
Period  1 

15 

50.0 

1 19 

28.2 

5 

27.8 

3 

20.0 

Period  2 

6 

40.0 

65 

25.0 

- 

- 

2 

20.0 

3 

Teaohing  Staff 
Period  1 

R 

16.7 

52 

12.3 

7 

38.9 

5 

33.3 

Period  2 

6 

40.0 

26 

11  .0 

1 

16.7 

3 

30.0 

Total s 

Period  1 
Period  2 

30 

15 

422 

257 

18 

6 

15 

10 
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43  Table  3.  Percentage  of  Questions  for  each  Category  of  Reader 
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Research  Scholar  116  15-0  571  74.0  40  5.0  '45  6.0 

Teaching  Staff  61  14.0'  247  56.0  .64  -44.0  - 69  16.0 
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5 OBSERVATIONS 

51  Total  Number  of  Questions 

The  total  number  of  short  range  questions  in 
the  sample  for  the  two  periods  was  773.  Of  these, 
about  63  per  cent  occurred  in  Period  1,  and  about 
37  per  cent  in  Period  2.  In  Period  1,  in  connection 
with  the  subjects  of  the  courses  of  studies,  the 
postgraduate  students  make  extensive  use  of  the 
textbooks  and  associated  reading  materials  available 
in  the  library.  Similarly,  the  research  scholars 
make  good  use  of  the  library  with  regard  to  the  choice 
of  the  subject  for  research,  and  the  study  of  the 
state-of-art  and  trend  of  research  is  the  subject 
chosen.  In  Period  2,  both  these  categories  of  reader 
would  have  settled  down  to  their  studies,  as  it  were, 
having  already  selected  during  Period  1 a good  pro- 
portion of  the  documents  to  be  perused.  Hence, 
perhaps,  the  smaller'  number  of  short  range  ques- 
tions in  Period  2 as  compared  to  that  in  Period  1 . 

52  Comment  on  Table  2 

521  Availability  of  Document 

In  Period  1 , over  83  per  cent  of  the  questions 
on  the  availability  of  document  were  put  by  post- 
graduate students,  and  research  scholars.  It 
dropped  to  60  per  cent  in  Period  2.  This  pattern 
may  be  explained  as  follows:  In  Period  1,  a large 

proportion  of  each  of  the  above  two  groups  of 
readers  will  consist  of  persons  newly  admitted 
to  the  courses  and  not  familiar  with  the  institu- 
tions library  facility.  By  November,  that  is, 
beginning  of  Period  2,  some  of  them  would  have 
become  acquainted  with  the  use  of  the  catalogue 
and  other  tools  for  getting  information  on  the 
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availability  of  documents. 

In  Period  2,  the  percentage  of  questions  on 
the  availability  of  documents  put  by  the  teaching 
staff  increased  nearly  two  ad  a half  times  that  of 
Period  1.  In  Period  2,  the  teaching  staff  may  have 
to  help  the  students  in  the  use  of  documents  relating 
to  the  subjects  of  the  assignments  etc.  Further,  for 
their  own  research  work,  they  would  require  informa- 
tion on  the  availability  of  different  kinds  of  docu- 
ments. Often,  they  ask  the  question  over  the  telephone 
or  through  a note. 

522  Locating  Document 

There  has  been  little  change  in  the  pattern  of 
incidence  of  requests  for  locating  documents  by 
postgraduate  students  arid  research  scholars  in  the 
two  periods.  This  may  imply  that  such  readers  con- 
tinued to  have  some  difficulty  in  locating  for  them- 
selves the  documents  needed.  They  might  not  have 
become  adequately  familiar  with  the  disposition  of 
the  different  collections  in  the  library,  and  with 
the  use  of  the  bay  guides,  gangway  guides,  shelf  guides 
etc.  Intensive  initiation  of  readers  and  provision 
of  a hand-out  such  as  a ‘’library  guide”  may  improve 
the  situation. 

52 3 Specific  Subject  Query 

The  incidence  of  questions  on  specific  subject's 
put  by  postgraduate  students  in  Period  2 was  about 
two  and  half  tines  that  in  Period  i . This  pattern 
may  bo  a result  of  the  fact  that  the  postgraduate 
students,  after  reaching  some  stage  in  the  different 
courses  in  Period  1 would,  in  Period  2,  be  working 
on  different  assignments  requiring  the  use  of  documents 
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In  the  case  of  the  teaching  staff,  the  percen-  ' 
tage  of  questions  on  specific • sub j ects  in  Period  1 
was  more  than  double  that  in  Period  2,  In  Period  1, 
a teacher  may  require  information  on  specific 
subjects  of  his  own  research,  the  subject  of  research 
of  the  research  scholars,  and  on  the  subjects  of  the 
course,  with  which  he  may  be  concerned. 

524  Guidance 

The  percentage  of  requests  for  guidance  in  the 
use  of  reference  books  etc,  was  the  highest  with  the 
postgraduate  student  and  least  with  the  research 
scholar.  The  pattern  is  of  the  usual  kind..  The  low 
figure  for  the  research  scholar  is  due  to  the  fact  that 
he  would  have  already  learnt  something  about  the  use 
of  reference  sources  earlier  as  a. graduate  and  post- 
graduate student.  Most  of  the  teaching  staff  have 
to  be  frequently  helped  in  the  use  of  reference 
resources  whether  they  had  earlier  used  them  or  not. 
The  reference  staff  may  also  feel  obliged  to  help  the 
teacher  to  a comparatively  greater  extent  than  in  the 
case  of  the  research  scholar. 

53  Comment  on  Table  5 
531  Postgraduate  Student  ' 

There  was  practically  no  difference  in  the 
pattern  of  incidence  of  the  different  kinds  of 
questions  put  by  postgraduate  students  during  the 
two  periods.  Nearly  92  per  cent  of  the  requests  was 
for  help  in  locating  documents.  This  per  centage 
was  also  the  highest  in  the  case  of  the  postgraduate 
students  as  compared  with  all  the  three  categories 
of  readers  asking  for  such  help.  Postgraduate  stu- 
dents take  a few  inontns  after  their  admission  to 
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become  adequately  femiliar  with  the  library  tools  and 
with  the  disposition  of  the  collection. 


532  Research  Scholar 

Here  again,  there  was  practically  no  difference 
in  the  pattern  of-  incidence  of  the  different  kinds 
of  questions  put  by  research  scholars  during  the  two 
period?,  except  that  in  Period  2,  tnere  were  no  speci- 
fic subject  queries.  The  incidence  of  requests  for 
help  in  locating  documents  was  the  highest  (about 
86  per  cent),  although  it  is  less  than  that  in  the 
case  of  the  postgraduate  students.  It  is  expected 
that  the  research  scholar  would  become  familiar  v/ith 
the  library  while  doing  his  postgraduate  courses,  and 
is,  therefore,  in  a better  position  to  help  himself 
than  the  postgraduate  student. 

The  percentage  of  questions  on  availability 
of  documents  put  by  the  research  scholars  is  nearly 
five  times  that  put  by  postgraduate  students.  This 
also  conforms  to  the  expected  pattern.  The  research 
scholar  might  select  The  various  documents  referred 
to  in  reviews,  o i b 11  o a r aph'i o s etc,  on  the  subject  of 
his  proposed  research.  He  would,  therefore,  like  to 
know  the  availability  of  some  of  the  documents  in  the 
library. 

533  Teaching  Staff 

In  the  case  of  the  teaching  staff  also,  the 
request  for  help  in  locating  documents  had  the 
highest  incidence  (about  73  per  cent)  among  all  types  1 
of  questions.  However,  unlike  in  the  case  of  the 
postgraduate  student  ar.d  research  scholar,  the 
pattern  of  incidence  of  questions  on  availability 
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of  documents  and  on  specific  subjects  put  by  the 
teaching  staff  did  not  remain  at  the  same  level  in 
the  two  periods.  For  instance,  the  percentage  of 
questions  on  availability  of  document  in  Period  2 
v/as  more  than  double  that  in  Period  1;  and  the  per- 
centage of  specific-  subjects  query  in  Period  1 v/as 
nearly  five  times  that  in  Period  2.  The  likely  reasons 
for  this  pattern  have  been  mentioned  in  Sec  521  and 
Sec  523. 

It  is  also  worth  noting  that  the  teaching  staff 
use  the  Departmental  library,  where  advanced  text- 
books, monographs,  and  frequently  consulted  reference 
books  are  available.  Further,  current  issues  of  selected 
periodicals  are  sent  to  the  Departments  and  used  there 
for  about  a week;  Indexing  and  abstracting  periodicals, 
such  as  Chemical  abstracts  and  Biological  abstracts, 
which  are  usually  used  by  research  scholars  and 
teachers  from  different  departments  are  available  for 
use  in  the  Central  library  only. 

534  Overall  Pattern 

The  total  of  775  questions  in  the  sample  studied 
was  shared  in  the  ratio  1 ? 2 s 4,  by  the  teaching 
staff,  research  scholars,  and  postgraduate  students 
respectively. 

54  Comment  on  Table  4 

541  Availability  of  Document 

Out  of  the  total  time  of  a little  over  four 
hours  spent  on  answering  questions  on  availability 
of  documents  put  by  all  categories  of  readers,  nearly 
50  per  cent  was  spent  on  those  by  research  scholars. 

The  time  spent  on  such  questions  put  by  the"  post- 
graduate students  and  the  teaching  staff  was  about 
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25  per  cent  for  etch  group.  The  research  scholars 
have  obviously  a greater  need  to  use  the  library  than 
the  postgraduate  students  v/ho  may  be  requiring  largely 
a few  proscribed  reading  materials.  The  teaching  staff 
have  departmental  library  foilities.  These  fact3  may 
explain  the  particular  pattern  of  sharing  of  time 
mentioned  above. 

542  Locating  Document 

Over  60  per  cent  of  the  time  spent  on  requests 
for  locating  documents was  given  to  the  postgraduate 
students.  The  research  scholars  received  less  than 
half,  and  the  teaching  s-taff  about  one  fifth  of  the 
time  received  by  the  postgraduate  students.  The  teach- 
ing staff  would  have  bee  one  familiar  with  the  library. 

I 

And  further,  they  also  have  departmental  library  faci- 
lity. The  research  scholar  would,  to  a much  greater 
extent  than  the  postgrduate  student,  be  able  to  help 
himself  in  locating  documents.  These  factors  may 
explain  the  particular  pattern  of  sharing  of  time 
mentioned  above.* 

543  Specific  Sub.ject  Query 

The  research  scholar  gets  the  least  share  of  the 
time  (14  per  cent)  spent  by  the  library  staff  on  ques- 
tions on  specific  subjects.  The  postgraduate  students 
get  about  twice  and  the  teaching  staff  four  times  as 
much  of  the  time  given  to  the  postgraduates.  The 
research  scholar  is  expected  to  search  out  largely  by 
himself  information  on  the  subject  of  his  interest. 

The  postgraduate  students  would  require  help  from  the 
library  staff  in  connection  with  the  subject  of  the 
assignments,  projects,  etc.  The  teaching  staff 
would  need  t life  help  cf  the  reference  staff  for  searching 
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out  information  on  the  subjects  of  their  research, 
on  those  of  the  courses  conducted  by  each  of  them, 

.and  on  the  subject  of  the  invited  lectures,  speeches, 
etc.  These  factors,  perhaps,  explain  the  pattern  of 
time  sharing  mentioned  above. 

544  Guidance 

The  pattern  of  division  of  time  of  the  reference 
staff  on  the  requests  for  guidance  in  the  use  of 
reference  and  bibliographical  sources  put  by  the  three 
categories  of  users  paralleled  the  pattern  of  incidence 
of  such  questions  (see  Table  2).  Therefore,  tho 
commentsmade  in  Sec  524  are  equally  applicable  here 
also. 

55  Comment  on  Table  5 

The  pattern  of  division  of  the  tine  spent  by 
the  reference  staff  on  the  different  kinds  of 
questions  put  by  each  of  the  categories  of  readers 
parallels  the  pattern  of  incidence  of  the  different 
kinds  of  questions  put  by  each  of  the  categories  of 
readers  ( See  Table  3).  Therefore,  the  comments 
made  in  Sec  53  and  its  subdivisions  are  euqally 
applicable  here  also. 

56  Other  Services 

561  Outside  Scholars 

A few  research  workers  and  specialists  from 
outside  the  institution  also  receive  help  on 
short  range  reference  questions.  , Table  6 in  Sec 

562  gives  data  on  the  different  kind  of  question 
answered  on  eighteen  days  in  Period  1 (July- 
October  1967) . 
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562  Table  6 . Number  of  Quest! one  and  Time  Spent 


SN 

Kind  of 
Question 

N 

$ of 
40 

Mir. 

Time  Spent 
% of  185 

1 

Availability  of 
document 

8 

20 

44 

24 

2 

Locating  document 

24 

60 

74 

40 

3 

Specific  subject 
query 

3 

7 

24 

13 

4 

Guidance 

9 

13 

45 

23 

Total 

40 

100 

185 

100 

563  Reading  Liats  and  Short  Bibliographies 

During  the  period  under  study,  6 short  bibliogra- 
phies and;  reading  lists  on  specific  subjects  were  pre- 
pared. Each  list,  containing  about  30  entries,  took 
on  an  average  16  hours  for  search,  selection  of  docu- 
ments, and  compilation. 

6 LIBRARY  STAFF  ALT)  SUBJECT  KNOWLEDGE 
61  Criteria  for  Selection 

The  personnel  doing  reference  service  should  pre- 
ferably share  between  themselves  a background  knowledge 
of  the  subjects  predominantly  occurring  in  the  differ- 
ent activities  and  cervices  of  the  library.  The  pre- 
dominant pattemraay  be  recognised  c>n  the  basis  of  the 
distribution  of  subjects  among  che 

1 Reference  questions; 

2 Books  and  periodicals  circulated; 

3 Library's  holdings  of  reading  material; 

and 

4 Potential  uoerr  of  the  lilrary. 

Data  on  these  items,  relating  to  the  twelve  month 
period  Hay  1067  - April  1968,  are  piesented  in 
Table  7 in  Dec  62. 
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63  Dominant  Subjects 

It  is  obvious  from  T~-ble  7 that  the  Physical 
Sciences  predominate.  Among  these,  the  applied 
Subject  Engineering  is  the  most  prominent . The 
data  in  the  columns  Holdings-Poriod ical , and  Cir- 
culation-Periodical, against  the  subject  natural 
Sciences,  would  cover  such  periodicals  a3  Nature , 
Science . Scientific  American,  and  Naturwlssenschaften. 
The  actual  articles  used  in  the  periodicals  would 
fall  in  one  or  other  of  the  Main  Subjects  A to  L. 

The  Biological  Sciences  (C-  to  LX)  are  the 
next  most  predominant  subjects. 

Industrial  Engineering,  Industrial  Psychology, 
and  related  subjects  also  show  significant  inci- 
d en  ce , 

7 CONCLUSION 

71  Acadenic-cum-Research  Character 

The  analysis  of  the  data  collected  on  short 
range  reference  questions  confirms  the  academy-cum- 
research  character  of  the  parent  organisation.  Usua- 
lly, in  a solely  teaching  institution  such  as  a 
college,  the  more  predominant  typos  of  reference 
questions  will  be  recuosts  for  guidance  and  help 
in  the  use  of  the  tools  of  the  library,  and  the 
library's  collection  of  documents.  In  a research 
institution  such  kinds  of  questions  will  be  incident 
to  a comparatively  much  less  extent;  questions 
relating  to  information  on  specific  subjects,  and 
greater  dependence  of  the  readers  on  the  biblio- 
graphical and  documentation  services  of  the 
library  will  be  the  more  predominant  pattern. 
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In  the  library  of  the  institution  studied  we  find 
the  incidence  of  a mixture  of  both  kinds  of  reference 
questions. 

72  Predominance  of  Physical  Sciences 

The  Physical  Sciences  predominate  in  the  refe- 
rence questions,  documonvs  used  by  readers,  and  in 
the  holdings  of  the  library. 

73  Unanswered  Questions 

A record  was  kept  of  the  short  range  quest icns 
for  which  answers  could  not  be  found  within  a 
reasonable  period  of  time.  The  reasons  for  not 
locating  the  answer  may  be  one  or  more  of  the  following 

1 There  is  no  suitable*  document  in  the  library 
which  could  answer  the  particular  question.  This 
may  be  due  to  either  of  • 

11  An  inadequuoy  of  the  document  collection;  or 

12  The  subtiec;  oi  the  question  bo^ng  beyond  the 
scbpe  of  the  library  s collection; 

2 The  document  likely  to  contain  the  answer  to 
the  question  is  temporarily  not  available  in  the 
library  — for  example » it  may  be  on  lcar.; 

3 Inadequacy  of  the  tools  and  techniques  such 
as  cl888ificat ion  anc:  cataloguing; 

4 Inadequacy  of  the  reference  staff,  in  terms 
of  knowledge  of  subjects,  reference  books  and 
other  documents,  techniques  of  reference  service 
etc; 

5 Inadequacy  in  the  comnunicp'ti on  of  the  query 
oy  the  reader  to  tho  reference  staff.  For  example, 
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non- precision  of  expression  and  missing  the  kernel 
idea  on  which  information  is  required;  and 

6 Failure  of  the  reader-librarian  dialogue 
in  the  precise  formulation  of  the  subject  of  the 
query. 

The  information  gathered  from  such  an  analytical 
record  of  the  un&rmv'ered  questions  could  help  in  taking 
suitable  steps  to  correct  the  fault  or  inadequacy 
detected . 
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DOCUMENT  USAGE  IN  A SPECIALIST  LIBRARY:  A CASE  STUDY. 

S SRINIVASAN,  S C SINKA,  and  R K GOEL,  Central  Build- 
ing Research  Institute,  Roorkee  (UP). 


Survey  of  use  of  documents  by  specia- 
lists is  helpful.  The  interview  and  question- 
naire methods  of  survey  may  not  be  economical 
for  an  individual  library.  The  pattern  of 
document  usage  by  specialists  in  the  Central 
Building  Research  Institute,  Roorkee,  was 
studied  through  an  analysis  of  the  documents 
cited  by  them  in  their  research  publications. 
The  average  age  of  the  documents  cited  in 
the  CBRI  publication  was  over  five.  The 
extent  of  use  of  patents  and  standards  was 
not  appreciable  although  the  research  at  the 
Institute  was  mainly  in  the  applied  subjects. 
Sorje  inferences  and  suggestions  for  further 
investigation  are  made  on  the  basis  of  the 
findings. 


I INTRODUCTION 

II  Needs  of  Readers 

Documentation  s- rvico  has  to  be  pinpointed, 
exhaustive,  and  rendered  at  optimum  cost  to  meet 
the  exact  requirements  of  readers  . A study  of  the 
requirements  of  readers  would  therefore  bo  helpful. 
It  would  help  in: 

1 Recognising  the  deficiency  in  the  existing 
service; 

2 Determining  the  extent  to  »vhich  improvements 
can  be  made  in  a given  sot  of  circumstances; 

3 Deteimining  the  cost,  if  any,  needed  to  ac- 
hieve the  improvement; 

4 Document  selection  to  suit  the  needs  of 
readers; 
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5 Weeding  out  documents  that  do  not  meet  the 
needs  of  readers;  end 

6 Effecting  economy  in  space,  time,  manpower, 
and  money, 

12  Survey  of  Reader  Behaviour 

There  have  been  a number  of  studies  on  the  be- 
haviour of  readers  in  using  document  finding  systems. 
Survey  technique,  operations  research,  otc , have  been 
used  for  the  purpose.  The  survey  is  usually  made 
either: 

1 Through  direct  contact  with  readers  and  elicit- 
ing answers  to  various  carefully  framed  questions;  or 

2 Issuing  a questionnaire  and  analysing  the  re- 
plies received;  or  

3 Using  a combination  of  1 and  2. 

Such  a 3tudy  would  involve  considerable  organisational 
work,  tine,  and  manpower.  It  is  also  costly.  Fur- 
ther, in  the  questionnaire  type  of  survey,  the  res- 
ponse from  the  user  nsy  not  always  be  adequate  for 
applying  statistical  calculus  to  the  data  and  make 
valid  inferences  thereof. 

2 STUDY  OF  CITATIONS  OF  DOCUMENTS 

In  our  present  study,  vvu  have  tried  to  know  the 
needs  of  readers  indirectly.  It  is  based  on  a study 
of  the  citation  in  their  research  papers  published 
in  different  periodicals. 

21  Coverage  of  Documents 

Th.<  study  is  confined  to  the  bibliographical 
references  (citations)  made  by  the  specialists  -- 
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scientists  and  engineers  --  of  the  Central  Building 
Research  Institute  (CBRI)  in  the  articles  published 
by  them  during  the  period  1964  to  1968  inclusive. 

For  each  year  of  the  study,  20.  papers  were  selected. 
Each  paper  dealt  with  one  or  the  other  of  major  sub- 
jects of  interest  to  CBRI  — namely,  Building  Mate- 
rials (=  BM)  , Efficiency  of  Building  (=  EB),  Build- 
ing Process,  plant  and  productivity  (=  BP),  and  Soil 
Engineering  (=  SE)  . 


22  Bata  on  Bocuments  Cited 

Table  1 gives  data  on  the  different  kinds  of 
documents  cited  in  the  papers  examined. 


221 


SN 

Kind  of  Document 

|N  of  Citations 

1 

Article  in  periodical 

. . 482 

2 

Book 

. . 100 

3 

Conference  Proceedings 

91 

4 

Report  . . 

55 

5 

Patent  . . 

13 

6 

Standard  specification 

. . 11 

7 

Theses 

3 

8 References  without  full  biblio-  39 

graphical  details  (’unpub- 
lished1 and  'to  be  published' 
kinds  and  documents  without 
mention  of  year  of  publica- 
tion, etc). 


Total  794 


3/6  ANALYSIS 

3 CITING  0?  INDIAN  ANB  FOREIGN  DOCUMENTS 

The  data  on  citations  in  100  papers  written  by 
the  specialists  in  CBRI,  of  which  68  were  published 
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in  Indian  periodicals  and  32  in  foreign  periodicals, 
are  presented  in  Table  2 (See  next  page). 

311  Annotation 

The  number  of  citations  in  the  60  articles  pub- 
lished in  Indian  periodicals  consisted  of  142  Indian 
and  340  foreign  documents.  The  corresponding  data 
for  the  32  articles  published  in  foreign  periodicals 
are  87  and  225.  It  would  appear  that  the  citing  of 
documents  published  in  foreign  periodicals  is  on  the 
higher  side  in  the  papers  published  in  foreign 
periodicals  as  compared  to  the  citing  of  foreign 
documents  in  the  papers  published  in  Indian  periodi- 
cals. 

32  Self-Reference 

The  number  of  citations  to  one's  own  earlier 
work  is  greater  in  articles  published  in  foreign 
periodicals  as  con  pared  with  those  published  in  Indian 
periodicals.  The  number  oi  such  self-references  in 
Indian  periodicals  is  75  and  that  in  foreign  periodi- 
cals, is  66.  It  should  be  remembered  that  68  arti- 
cles were  published  in  Indian  periodicals  and  only 
32  in  foreign  periodicals. 

4 C.T  TATI  OHS  IN  RELATION  TO  TII42 
41  Data 

The  data  on  the  number  of  citations  to  articles, 
books,  conference  proceedings  and  reports  ( See 
Table  1 in  See  221)  were  further  sorted  out  accord- 
ing to  the  year  of  publication  of  each  of  them.  Pig  1 
and  2 visualise  the  analysed  data  (See  Appendix). 
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it 2 Calculation  of  Values  of  Parameters 

d = Deviation  about  the  assumed  nean.  f=  Frequency.  x = Year  number 
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and  Standard  Deviation  ( C" 
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422  Table  4.  Data  for  Qaloulatlnp:  Mean  Time  (M)  and 
Standard  Deviation  ( <5"“  ) for  Subjects 
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423  Calculation  of  Mean  and  Standard  Deviation 


The  following  equations  were  used  to  compute 
the  Mean  and  Standard  Deviation: 


M = A + 


gfd 

L'f 


and 


cr~  = 


Ilf d‘ 

i\tf 


Cfdl 

L“! 


where  M = Average  Time  in  years 


d 


X-A 

T~  where 
1 


A = Assumed  Mean  (9  in  this  case) 
i = Interval  (1  year  in  this  case). 


424  Table  5.  Average  Time  (j.n  years)  for  Documents. 


Statistical 

Constant 

Arti- 

cles 

r 

Books 

Reports 

} Conference 
S Proceedings 

M 

8.56 

9.25 

9.04 

7.9 

or 

6*2 

5.8 

6.0 

4.5 

Overall  values  of  M and  <J~  are  8.61  and  6 
respectively . 


423  Table  6 . Average  Time  (in  years)  for  Subjects 


Statistical 

Subjects 

Con  stant 

1 

BIT 

| SE 

i EB 

| BP 

M 

10.02 

7.91 

• 7.37 

10.15 

5.6 

5.5 

5.4 

6.2 

5 OBSERVATION 

51  Pig  1 shows  that  the  scientists  at  CBRI 
have  used  a larger  number  of  documents  published 
earlier  than  five  years  than  those  published  within 
the  immediately  preceding  five  years  of  the  year  of 
publication  of  the  papers  citing  them.  The  number 
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of  documents  in  the  former  category  is  about  1.5  to 
2 Lillies  the  number  of  documents  in  the  latter  cate- 
gory. 

52  This  finding  may  have  several  implications 
such  as  the  following: 

1 In  respect  of  the  coverage  (in  terms  of  years) 
of  documents  in  the  bibliographies  prepared  for  the 
use  of  the  readers; 

2 Suggest  an  examination  whether  the  ■ 

21  Documentation  service  — particularly  the 
services  meant  to  keep  the  scientists  abreast  of  the 
current  developments  in  their  respective  subject- 
fields  are  being  effectively  utilised; 

22  Observed  pattern  in  document  usage  is  a 
peculiarity  with  the  subjects  investigated  at  CBRI; 
and 

23  Projects  undertaken  by  the  research 
workers  in  CBRI  were  already  worked  upon  some  years 
ago  elsewhere. 

53  Only  ten  per  cent  of  the  documents  cited 
were  those  p”bl  1 -:d  within  one  year  immediately  ^pro 
ceding  the  year  of  publication  of  the  capers  citing 
them.  ’ As  compared  to  this,  most  of  tne  citations 
in  articles  by  foreign  authors  published  in  a 
foreign  periodical  are  to  documents  published  within 
the  five  years  immediately  preceding  the  year  of 
publication  of  the  papers  citing  them.  The  delay 
in  the  receipt  in  India  by  surface  mail  of  the 
foreign  periodicals  — which  are  the  ones  mostly 
cited  in  the  CBRI  papers  — may  be  one  of  the  rea- 
sons for  this  state  of  affairs  in  India  (1). 

54  Pig  2 indicates  that  the  number  of  docu- 
ments cited  decreases  as  the  difference  in  the  year 
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of  the  citing  document  and  of  the  cited  document  in- 
creases. However,  in  the  last  four  years  — 1 6th 
to  20th  year  — , there  is  a slight  upward  trend  in 
the  number  of  citations. 

6 USE  0?  STANDARDS  AND  PATENTS 
61  Standards 

The  subjects  of  the  papers  we  have  examined  are 
all  of  the  "applied"  category.  Therefore,  the  num- 
ber of  citations  to  standards  is  expected  to  be  hig}i. 
However,  there  were  only  11  citations  of  standards, 

2 of  which  were  foreign. 


62  Patents 

621  Table  7,.  D: "atents  Cited:  Oountry-v/i se 


Year 

17  Germany  j 

E Germany 

India 

j Japan 

USA 

1964 

- 

- 

- 

- 

- 

1965 

1957 

- 

1962 

1961 

1962 

1966 

1962 

1962 

_ 

1967 

1968 

1953 

1961 

2 patents 
(without  year)  - 

1937 

1951  1944 

The  number  of  patents  cited  is  quite  small. 

Three  of  the  patents  cited  were  by  specialists  in  the 
field  of  Building  Materials.  Three  citations  were  to 
patents  taken  by  the  authors  of  the  papers,  the  sub- 
jects being  Soil  Engineering  2,  and  Efficiency  of 
Buildings  1.  It  i s obvious  that  the  specialists 
have  to  be  made  better  aware  of  the  sources  of  infor- 
mation about  patents  and  about  the  availability  of 
patents. 
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7 OTHER  POINTS  NOTED 

71  Nearly  40  per  cent  of  the  entries  in  the 
bibliographical  reference  were  deficient  for  one  rea- 
son or  other.  For  example,  the  year  of  publication 
of  the  host  document  is  not  given  in  many.  Editors 
of  periodicals  should  insist  on  standard  practices  in 
citation.  The  librarian  could  check  the  citations 
in  the  documents  sent  for  publication  from  his  orga- 
nisation and  also  guide  the  authors  in  the  standard 
practice  of  bibliographical  references. 

72  Almost  all  the  references  have  been  made  to 
the  original  sources  even  when  the  author  had  not 
read  the  original  because  it  was  in  a foreign  lan- 
guage with  which  he  is  not  familiar,  and  therefore, 
got  the  information  from  secondary  sources  such  as 
an  abstracting  periodical.  Only  one  author  quoted 
Chemical  abstracts  in  citing  a patent. 

73  In  referring  to  a standard,  the  existence 

of  revision  slips  and  revised  version  of  the  standard 
should  be  brought  to  the  notice  of  tne  specialist. 

The  chances  of  citing  an  old  standard  when  a revision 
exists  are  greater  in  the  case  of  foreign  standards. 
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GROWTH  OP  MULTIPLE  AUTHORSHIP. 

JEAN  G O'CONNOR,  Department  of  Astronomy,  University 
of  Leicester,  Leicester,  UK . 


The  change,  from  'little  science' 
to  'big  science'  has  either  resulted  in 
or  has  been  made  possible  by  a shift 
from  solo-research  to  team-research  as 
reflected  in  single  and  multiple  author- 
ship of  papers.  The  reasons  for  single 
and  multiple  authorship  are  compounded  of 
several  .variables  such  as  institutional 
policy,  financial  support,  nature  of  re- 
search — observational,  experimental , 
and  theoretical  --,  subject  of  investi- 
gation, collaboration  pattern,  and  per- 
sonal prejudices  of  the  research  workers. 
Data  on  the  pattern  of  distribution  of 
single  and  multiple  authorship  in  papers 
in  mathematics,  astronomy,  radi oastronomy , 
pulsar,  chemistry,  biomedicine,  bacterio- 
logy, and  sociology,  are  presented  and 
graphically  illustrated.  Compares  the 
data  in  the  different  subject-fields  and 
infers  the  trend  in  some  of  the  cases. 

Three  different  patterns  of  authorship 
are  suggested:  (1)  Astronomy  and  geology 
papers;  (2)  Chemistry  Papers}  and  (3) 
Biomedical  papers  — representing  dif- 
ferent phases  of  a logistic  growth  curve. 

I INTRODUCTION 

II  Multiple  Authorship  and  Big  Science 

Clearly  an  understanding  of  the  factors  in- 
volved in  the  working  of  the  scientific  community 
would  be  of  some  value  in  the  design  and  implemen- 
tation of  the  services  devoted  to  it.  The  produc- 
tivity of  the  scientific  community  is  subject  to  a 
number  of  factors,  one  of  which  is  the  great  in- 
crease in  multiple  authorship  during  this  century 
when  the  expansion  in  science  has  been  so  marked. 


O 


ERIC 


4G3 


JA11 


0 ' Connor 


It  would,  therefore,  seem  reasonable  to  suggest  that 
the  change  from  'little  science'  to  'big  science' 
has  either  resulted  in  or' has  been  made  possible  by 
a shift  from  single  to  joint  and  multiple  authorship. 
The  constraints  and  reasons  for  single  and  multiple 
authorship  are  clearly  compounded  of  numerous 
variables  including  institutional  policies,  nature 
of  research  and  personal  prejudices  among  many 
others.  There  appears  to  be  little  or  no  data  on 
some  of  these  factors. 

12  Scope  of  the  Paper 

The  approach  taken  here  is  an  examination  of 
the  distribution  of  multiple  and  single  authorship 
in  different  subjects.  Some  of  the  data  presented 
is  the  work  of  other  authors  and  this  is  summarised 
in  the  following  sections  for  comparison  with  the 
results  I have  obtained  for  astronomy  and  geology. 

2 DISTRIBUTION  OP  SINGLE  AND  MULTIPLE  AUTHORSHIP 
IN  DIFFERENT  SUBJECTS 

21  Chemical  Papers 

For  chemistry,  Price  (7)  gives  data  from 
Chemical  abstracts  over  a span  of  fifty  years.  These 
are  the  results  of  an  unpublished  investigation  by 
L Badesh  and  show  that  the  trend  towards  multiple 
authorship  is  increasing  exponentially  and  that  the 
percentage  of  three-author  papers,  for  instance,  is 
increasing  more  rapidly  than  two  but  less  rapidly 
than  four  or  more  authors  per  paper  (Fig  1 in  Sec  7«1 ) . 

In  a footnote  to  the  section  on  multiplicity 
of  authors,  Price  gives  data  from  a letter  by  R 
Utz  (1962).  This  gives  the  percentage  of  papers 
having  joint  authors  from  Mathematical  reviews  over 
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n span  of  twenty  years.  Data  are  also  given  for 
three  journals  from  UidA  since  1920.  Unfortunately, 
only  a few  data  are  given  and  whilst  they  show  a 
oloar  trend  towards  multiple  autnorship , they  are- 
insufficient  to  construct  a relic  bio  graph  to  oom- 
pare  with  other  figures.  The  dvt-a  from  periodj  cals 
are  particularly  erratic. 

22  Biomedical  Papers 

3iomedical  papers  have  been  examined  by  Clarke. 
The  data  from  his  papor  of  1964  (1)  show  the  distri- 
bution of  authorship  in  papers  presented  at  -che 
annual  meetings  of  the  federation  of  American  Socie- 
ties for  Experimental  Biology  and  covers  the  period 
1954  to  1963.  There  are  striking  differences  bet- 
ween the  results  obtained  by  him  ana  these  by  Prioe. 
Clarke  used  statistical  methods  to  detect  trend.  Up 
to  1946,  the  curves  Parallel  those  for  data  from 
Chemical  abstracts  (except  those  fc-a  two  authors)  — 
that  is,  there  is  a sharp  increase  ir  multiple 
authorship,  but  litole  or  ic  mro.nct  is  detectable  frem 
1947-63.  During  this  period,  v.lie  data  vary  about 
the  mean  to  a much  greater  extort  ih an  previously- 
The  expanded  analysis  in  Clarke  ' s paper  of  1967  r2) 
confirm  a downward  trend  in  single -author  papers 
with  an  increase  in  two-,  three-,  four-,  and  more 
author  papers. 

221  Bacteriology  Papers 

In  1965,  Kull  gave  figures  for  multiple  author- 
ship from  the  Journal  of  bacteriology  covering  the 
period  1935  to  1963  (6),  the  seme  time-span  as 
Clarke's  work.  Data  are  given  for  1935,  1345,  1950, 
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1954,  1959,  and  1962,  and  show  no  consistent 
as  regards  two-  o.v.d  three-author  papers,  but 
cline  in  the  single-author  papers.  A trend 
four-  and  more  author  papers  during  the  past  - 0 

twelve  years  was  also  noted  . The  number  of  pc 
in  this  single  periodical  is  lii.ited  (30-60  y 
per  year).  Therefore,  the  data  vary  about  the  mean 
considerably,  but  nevertheless,  they  would  appear  to 
be  of  the  same  order  as  those  obtained  by  Clarke  for 
biomedical  papers. 

23  Sociology  Papers 

Hirsch  and  Singleton  (4)  conclude  that  in  the 
field  of  sociology,  thjre  is  an  observable  but  not 
consistent  trend  towards  multiple  authorship  in 
two  periodicals  in  sociology.  They  note  that  the 
pronounced  increase  occurs  earlier  in  the  ’establish-  *• 

nent 1 periodical. 

24  Information  Exchange  Group 

Price  and  Beaver  (8*,  investigated  multiple 
authorship  in  tho  Information  Exchange  Group  I (TEG  I) 
on  oxidative  phosphorylation  and  terminal  electron 
transport.  They  analysed  nemos  and  found  an 
average  of  2.23  authors  per-  paper  over  a time-spar,  of 
five  years. 

23  Table  1.  Summary 

Note. - Unless  otherwise  indicated,  the  data  , 

are  from  this  paper. • 

Percentages  given  in  square  brackets  hive  teen 
determined  by  interpolation  from  the  graphs. 
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Persentage  of  Single  Authors 


Subject 

1910 

| 1934 

1940  | 

I960 

(1963/4 

Bibliography 
and  Index 
of  Geology 

— 

89 

C^J 

C^J 

73 

Astronomi.  scher 
Jahresbericht 

95 

89 

mj 

68 

Mathematical 
Kevi ewa 
(Price  1963) 

— 

- 

94 

79 

- 

Radioastronomy 

- 

- 

60 

55 

Chemical  abs- 
tracts (Price 
1963) 

fazj  Cvzj 

C^J 

Z“3o_/ 

Biomedicine 
(Clarke  1964) 

34 

C^J 

18  (1963) 

Bacteriology 
(Kull  1965) 

- 

47 

(1935) 

- 

- 

18  (1963) 

3 ASTRONOMY  PAPERS 
31  Procedure 

Trends  in  multiple.*  authorship  in  astronomy  for 
the  period  1900  to  1 90$  were  examined  by  an  analysis 
of  the  Astronomi  sober  .iahresbericht . which  is  gene- 
rally considered  to  be  the  most  complete  indexing/ 
abstracting  service  for  this  subject.  Two  annual 
volumes  per  decade  we  re  analysed  completely.  Per- 
sonal authors  only  were*  counted  and  no  distinction 
„ was  made  between  original  research  work  and  books 
or  review  work. 
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32  Data 

The  results,  recorded  graphically  i>n  Fig  3 in 
Sec  7.3  , show  a tr6nd  towards  multiple  authorship 

similar  to  those  found  by  Price  for  Chemical  abstracts 

» 

but  with  a.  much  slower  rate  of  change. 

33  Geology 

Data  were  also  obtained  for  geology  in  the  sane 
way  using  the  Bibliography  and  index  of  geology 
exclusive  of  North  America  (Pig  4 in  Sec  74).  There 
io  a remarkable  similarity  between  the  graphs  obtained 
for  astronomy  and  geology,  as  represented  in  these 
two  abstracting  periodicals,  both  in  the  rate  of 
change  and  the  actual  percentages  of  single  and  multi- 
ple authors  through  each  decade. 

34  Radio-Astronomy  Papers 

Data  on  the  increase  in  multiple  authorship 
were  also  collected  through  Astronomlscher 
jahresbericht  on  a relatively  modem  branch  of 
astronomy  — radio-astronomy  (excluding  radio  sources 
within  the  solar  system)  — from  1947  to  1966.  This 
shows  a more  rapid  increase  and  greater  level  of 
multiple  authorship  in  radio-astronomy  than  is  ave- 
rage for  the  subject.  The  points  on  the  graph 
(Pig  5 in  Sec  75)  tend  to  fluctuate  because  of  the 
relatively  small  numbers  involved. 

35  Papers  on  Pulsar 

It  is  also  interesting  to  note  that  in  the 
papers  on  pulsars,  celestial  objects  whose  dis- 
covery was  announced  in  1968,  there  is  a dramatic 
difference  between  the  ratios  of  single,  joint, 
and  multiple  authors  for  papers  reporting  obser- 
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vations  and  those  dealing  with  theoretical  aspects. 
The  data  are  given  below.  Only  the  literature  pub- 
lished for  the  first  six  months  following  the  dis- 
covery was  analysed,  so  that  it  is  possible  that 
this  short  time-span  may  have  some  effect  on  the 
• percentages 


Percentage  N of  Authors 


1 


3 More  than  3 


Theoretical 

5? 

30 

5 

5 

Observational 

0 

56 

20 

24 

Total 

30 

44 

12 

4 

(Total  number  of  papers  examined  - 50,  of 
whic3i  20  wre  theretical,  2G  predominantly  obser- 
vational, and  4 of  a mixed  category) 

36  Radioastronony  as  a 5ig  Science 

Radio-astronomy , which  includes  the  study  of 
pulsars,  might  well  ie  considered  us  ''big  science". 
It  is  a relatively  ne.v,  out  rapidly  expanding 
science,  which  involves  complex  usd  ccstly  instru- 
mentation. The  increase  in  r.ui oiplo  authorship  in 
this  field  is  far  more  rapid  than  in  astronomy  ao  a 
v/nole  and  the  correlation  of  expensive  instrumen- 
tation with  multiple  aulhorshin  is  seen  in  the 
striking  difference  between  the  observational  and 
theoretical  papers  in  the  papers  on  pulsars. 

37  Trend 

371  Astronomy  and  Qeoloy.y 

If  all  the  data  available  ore  plotted  on  graphs 
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in  the  same  way  as  the  data  for  Chemical  abstracts 
the  results  could  be  more  easily  compared.  The  simi- 
larity of  the  graphs  for  Astrononi seiner  .jahresbericht 
and  the  Bibliography  ana  index  of  geology  has  already 
been  pointed  out:  multiple  authorship  is  increasing 

but  the  majority  of  publications  its  by  single 
authors.  The  tliree  figures  for  Mathematical  reviews 
indicate  a similar  trend  and  the  percentage  of  single 
authors  is  of  the  same  order  ar  the  above. 

372  Chemistry 

. The  graph  for  Chemical  abstracts  presents  n 
very  different  picture.  There  is  a very  rapid  in- 
crease in. multi  pie  authorship.  Even  in  1910,  the 
trend  away  from  single  author  to  two-author  is  well 
established  -as  compared  with  astronomy  (See  Table  1 
in  Sec  25).  Also  the  point  of  maximum  curvature 
for  three  and  ’four  plus'  authors  occurs  earlier  in 
Chemical  abstracts,  between  1920  to  1 930  and  1925 
to  1935,  as  compared  with  1935  to  1945  and  c1950  for 
Astrorioml3Cher  jahresberiuht . 

373  Biomedical  Papcrr 

On  the  other  hand,  the  graph  for  biomedical 
papers  (Pig  2 in  Sue  12)  has  a vjry  much  smaller 
slope  than  that  for  Chemical  abstracts,  but  combined 
with  a hi$n  proportion  of  papers  (77  per  oi-rt}  by 
joint  or  multiple  authors.  It  should  be  noted  that 
single  authorship  in  this  field  was  considerably 
lower  than  in  the  eubjectr  mentioned  above  as  far 
back  as  the  1930's.  The  figures  given  for  the 
Journal  of  bacteriolorv  are  riot  sufficient  to  draw 
nn  accurate  graph,  but  if  plotted,  they  are  very 
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Binilar  to  the  general  pattern  obtained  for  biomedical 
papers . 

4 COMPARATIVE  3 TOY 
41  Multiplicity  Index 

In  Fig  6 and  7 in  Sec  76  and  77  respectively, 
the  data  for  astronomy  end  geology  arc  the  same  but 
presented  differently  to  reduce  the  graph  to  a single 
line.  Using  this  nei.hod,  an  overall  picture  for 
single  and  multiple  authorship  can  be  more  easily 
compared.  The  parameters  used  are  the  logarithm  of 
the  multiplicity  index  against  tine. 

Multipli-  _ $ 1 author  + 2(4  2 authors) +3($  ? authors)  . 
city  index-  i"bo*~ 

A'P  Problems  in  Comparison  Studies 

?vio  other  points  should  be  noted  about  the 
graphs.  Firstly,  oho  date  on  \v.:\eh  they  are  besed, 
are  not.  strictly  count ratio.  Those  used  by  Clarke 
and  Kull  would  be  about  original  research  papers  at 
least  for  the  nih  part,  v.n,. .*  st  the  done,  for  astro- 
nomy and  geology  ii  elude  tht.  original  research 
papers  end  reviews  o.i  books,  at;  'untied  by  the 
abstracting  per; obit  1 Is  cci.cerr.3r.  ii  ougn  the  per- 
centage of  boohs  otc  in  the  ab  street  i rg  perr.ocicele 
is  probably  small  compared  to  fiat  of  tririnal  rs- 
seoroh  papers . Kull  coffprred  tho  data  for  notes 
and  articles  in  the  ."urnal  of  m :;,ej  i clc  ’j  ro  d no 
signif leant  diffirumu  v.a?  fo'ini  us  rtgurhs  multiple 
and  single  authorship 

, Secondly  , Clarke  rott3  tha-.  „).«»  lr  m’:  in  slope 
occurs  at  about  Vj-ib  for  the  o.r:.*6;eal  pep*  , -jha 
steep  part  ot  trn.  curve,  he  .u-gestr.  ml -.hi  l j Ju-. 
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to  pressures  during  war  time  promoting  a rapid  in- 
crease in  multiple  author: hip.  War-timt  certainly 
lowered  the  productivity  of  scientists  as  measured 
by  the  number  of  publications.  This  can  be  seen 
for  instance  in  a graph  based  on  articles  from  ten 
unspecified  scientific  periodicals  (9) , which  also 
shows  the  proportion  of  single  and  joint  or  multiple 
authors.  The  curves  for  single-  and  two-author 
papers  from  the  Bibliography  and  index  of  geology 
also  show  what  might  be  interpreted  as  a break  bet- 
ween 1940  and  1945-  However,  the  number  of  points 
on  the  graph  is  insufficient  to  draw  any  firm  con- 
clusion, especially  as  at  this  time  the  work  done 
over  several  years  wa3  published  in  one  volume  and 
not  annually.  Similarly,  the  data  for  the  J purr a 1 
of  bacteriology  might  parallel  the  trend  in  bio- 
medical papers. 

5 OTHER  ASPECTS  OP  MULTIPLE  AUTHORSHIP 
51  Some  Influencing  Factors 

Some  of  the  factors  involved  in  multiple  author- 
ship have  been  investigated  and  it  would  seem  appro- 
priate to  review  the  evidence  here  before  trying  to 
draw  any  conclusions  about  the  influence  of  the 
subject  matter  on  authorship  and  collaboration. 

5 1 1 Financial  Support 

The  relationship  between  financial  support  and 
multiple  authorship  haa  been  investigated  by  Hirsch 
and  Singleton.  They  found  that  the  average  number 
of  authors  for  financially  supported  work  reported 
in  periodicals  in  Sociology  was  1.59  as  a ;ainst 
1.20  for  unsupported.  Clarke  in  19^7  (2)  followed 
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up  his  work  on  multiple  authorship  in  the  biomedical 
papers  with  a further  analysis  of  authorship  in  the 
societies  which  go  ,o  make  up  the  Federation  (FASEB). 
He  ranked’the  societies  over  a number  of  years  with 
respect  to  multiple  authorship  and  found  that  there 
was  a significant  correlation  with  non-sponsorship. 
As  a result  of  his  survey,  he  concluded  that  each 
society  showed  an  individual  pattern  as  regards 
multiple  authorship. 

512  'Popularity'  of  Subject 

A factor  which  mi ?ht  perhaps  be  taken  into 
account  in  considering  relatively  narrow  subject- 
fields  i s that  a field  which  attracts  few  people 
v, ill  have  less  potential  for  multiple  authorship 
than  n popular  field  which  attracts  largo  numbers 
of  workers  into  it.  Some- l igures  I have  obtained 
for  thermodynamics  from  1980  tc  1960’s  would  be 
compatible  with  this  supposition.  Figure  0 in  Gee 
78  shows  that  during  the  1930 's  when  thermodynamics 
was  more  popular  than  it  ir  now  (as  nee  cured  by  the 
number  of  papers  produced  pur  year),  the  level  of 
multiple  authorship  in  the  .field  vas  high,  where? a 
now  despite  the  general  increase  :r  multiple  author- 
ship in  physics  os  a vc  ole,  it  appears  to  be  declin- 
ing in  t he  mo  dynamics. 

613  Utilisation  of  Man-Power 

Trice  discusses  tie  reasons  for  the  increase 
In  multiple  authorship  along  with  the  data  for 
Chemical  abstracts.  he  regards  it  os  a rationa- 
lisation of  the  manpower  shortage  in  u rapidly 
expanding  science.  Fractional  authorship  is  thus 
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the  means  of  utilising  the  vast  majority  of  scientists 
with  low  or  moderate  productivity  to  the  best  ad- 
vantage. Product! vo  scientists  on  the  other  hand 
tend  to  become  heads  of  groups  ’visible  cr  invisible'. 
This  model  is  tested  in  a later  paper  by  Price  end 
Beaver,  in  which  it  is  shown  that  those  with  a high 
productivity  measured  in  terms  of  nemos  to  the  IE6, 
are  also  those  with  a high  degree  of  collaboration . 

The  overall  picture  is  of  a cor 5 of  active  researchers 
within  a large  floating  population  of  people  who 
collaborate  with  then. 

514  Collaboration  Pattern 

The  above  is  different  from  the  more  conventional 
view  implicit  in  a number  of  studies,  vac  re  multiple 
authorship  i3  primarily  regard  on  as  a aoanr  to  uti- 
lise the  different  shills  and  pairs  of  h?«ride  to 
tackle  a problem  which  would  otherwise  be  too  big  to 
perform.  In  curtain  types  of  collaboration,  this 
undoubtedly  holds  tiue;  for  instance,  certain  types 
of  modem  instrumentation  require  c number  of  peoole 

to  run  an  experiu.nt,  ifarntrou  gives  no  account  of 

* 

the  scientific  community  based  or  some  ninety  inter- 
views he  conducted  with  scientists  and  science 
students,  in  which  the  question  of  teamwork  or  collabo- 
ration was  raised.  The  on swore  ^rd  attributes  of 
scientists  to  this  is  very  illuminating  and  it 
would  seen  that  there  is  a fundrmental  difference 
between  what  Hagstrcm  terns  'free  collaboration', 
where  participants  collaborate  more  or  luss  equally 
on  problems  of  common  interest  an 1 in  certain  types 
of  group  research  whorj  scientists  may  tend  to  be- 
come little  more  than  high  grade  technicians.  Johnson » 
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in  discussing  the  opt.ic.uni  sine  of  o group,  points  out 
the  inter-group  comraunicat ion  is  a limiting  factor 
in  the  efficient  functioning  of  the  .group,  but  his 
optimum  size  of  oe tween  4 r.nd  7 people  fails  to 
take  into  account  the  different  types  of  collabora- 
tion where  this  factor  may  not  be  so  important. 

6 CONCLUSION 

6 1 Influence  of  Subject  Matter 

Two  hypotheses  on  the  reasons  for  the  large  in- 
crease in  multiple  authorship  as  opposed  to  single 
authorship,  have  boor  mentioned  in  the  preceding  sec- 
tions along  with  some  of  the  factors  involved. 

Bearing  these  points  in  mind,  the  influence  of  th» 
subject  matter  will  now  be  considered  using  the  data 
given  in  the  first  part  of  the  paper.  The  graphs 
(Fig  1 to  5)  fall  into  three  grouus.  Astronomy  and 
geology  and  possibly  mi thematic t ;r->  characterised 
by  a high  proportion  of  single  authors  and  a slow 
but  increasing  trend  to  joint  and  multiple  authorship. 
On  the  other  hand,  the  results  from  the  Chemical 
abstracts  over  the  sarie  period  of  ti;i£  show  a far 
more  rapid  increase  in  multiple,  authorship  and  single 
authors  now  make  up  ot  1/  about  ?0  per  cent  of  the 
total.  A very  different  pattern  is  four.o  for  bio- 
medicul  papers.  Unfortunately,  the  figures  do  not 
go  back  further  than  1 9 34,  but  a sharp  increase  in 
multiple  authorship  is  followed  by  a relatively  'flat* 
average  curve  in  which  it  is  difficult  to  detect  any 
trend.  This  is  combined  with  a low  percentoge  of 
single  authors.  The  pattern  from  tr,*i  f carnal  of 
bacteriology  is  similar. 
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62  A Model 

It  is  tempting  to  speculate  that  these  three 
groups  represent  different  phases  of  a logistic  growth 
curve,  or  possibly  steeped  logistic  curves,  with 
ceiling  conditions  like  those  proposed  for  the  growth 
of  science  and  technology  (?)•  (See  Pig  9 in  Sec  791). 
There  appears  to  be  a limit  not  only  to  the  number  of 
authors  able  to  collaborate  effectively,  but  that 
owing  to  human  nature,  there  will  always  remain  some 
proportion  of  single,  double  authors,  etc.  The  figures 
for  biomedical  papers  suggest  that  a curve  followed  by 
hunting  fluctuations  might  be  more  appropriate. 

This  model  could  be  used  to  explain  the  differ- 
ence in  the  graphs  by  assuming  that  each  subject  has 
reached  a different  stage  in  its  evolution  as  regards 
multiple  authorship.  The  validity  of  such  a model 
will' have  to  be  tested  with  new  data,  but  assuming 
that  it  presents  a true  picture,  it  follows  that  if 
one  of  the  limiting  factors  in  multiple  authorship  ig 
in  some  way  subject-dependent,  then  the  final  propor- 
tions of  single,  joint,  and  multiple  authors  need  not 
necessarily  be  the  same  for  different  sciences.  On 
the  other  hand,  if  the  limiting  factors  are  common  to 
science  and  scientists,  the  proportions  could  ulti- 
mately be  the  same  for  all  sciences,  though  in  both 
cases,  the  pattern  of  evolution  need  not  necessarily 
be  very  similar. 

Work  reported  here  indicates  that  finance,  na- 
ture of  research  --  for  example-,  theoretical,  expe- 
rimental, and  observational  — are  all  factors  v/hich 
can  affect  collaboration  and  group  research. 
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Sec  74.  Fig  4.  Bibliography  and  Index  of  Oeology 
exclusive  of  North  Araerica 
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Sec  76,  Pig  6.  Astrononischor  Jahresbericht 
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DRTC  Seminar  (7) (1969).  Paper  JB. 

CHARACTERISTICS  OF  DOCUMENTS  CITED  BY  INDIAN 
PHYSICISTS:  A CASE  STUDY. 

A K GUPTA*  Research  Scholar.  DRTC.  Bangalore  3. 


The  citations  given  in  the  Indian  .journal 
of  pure  and  applied  physics  (5  ) 0 96777  were 
examined  in  order  to  develop  a list  of  the  most 
cited  periodical  publications,  examine  these 
periodical  publications  from  the  view-point 
of  country  of  origin,  sub ,iect -coverage , and 
age  of  the  citations.  Though  a majority  of 
documents  cited  we  re  periodicals,  the  number 
of  citations  of  non-periodical  documents  was 
not  insignificant.  The  incidence  of  'Self- 
citation'  and  ’Repeated  citation'  were  also 
studied.  The  probable  reasons  for  self-cita- 
tion vie  re  examined.  The  incidence  of  Repeated 
Citation  appears  to  be  due  to  the  following  rea- 
sons: citing  papers  expound  the  same  subject- 
field,  at  least  one  of  the  authors  of  the 
citing  papers  being  common,  atleast  one  of 
the  authors  of  the  citing  papers  working 
in  one  and  the  same  institution,  and  cited 
more  than  once  in  the  same  paper. 


0 INTRODUCTION 

01  Criteria  for  Selection 

The  periodical  publications  are,  by  and  large, 
the  major  source  for  retrospective  search  and  also 
for  current  awareness  purpose.  In  a recent  study 
( 3 ) it  has  been  shown  that  "Looking  at  current 
issues  of  journals  was  by  far  the  most  popular 
method  of  obtaining  current  information"  among  UK 


* Present  address:  School  of  Library  and  Information 
Sciences,  University  of  Pittsburgh,  Pittsburgh, 
Pa,  USA. 
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and  USA  physicists.  Thus,  like  any  other  discipline, 
the  proper  selection  and  the  subsequent  acquisition 
of  periodical  publications  is  of  vital  importance  in 
the  field  of  physics  too.  But,  it  is  neither 
possible  nor  desirable  for  any  library  to  acquire 
everything  published  in  011c  speciality.  'Selectivity'  / ^ 

is'  the  answer  to  this  problem.  One  favourable 
factor  is  that  a good  percentage  of  the  articles  on 
a specialised  cubjeet  is  published  in  a small  number 
of  periodicals  — the  ’core  periodicals'.  Thus,  in 
a specialised  subject-field,  a caiuful  select  ion  of 
periodicals  can  be  mad e which  will  cover  a good  pro- 
portion of  articles  in  that  field.  It  has  been  found 
also  that  the.  use  of  periodicals  in  a given  speciality, 
as  well  an  in  general,  is  concentrated  on  a small 
'percentage  ol  the  total  number  of  available  perio-  * 

dical  publications.  

The  objective  criter  ia  which  have  been  foil'  d 
helpful  for  the  selection  and  aloo  weeding  oi  i - - 
dical  publications  in  any  field ‘are  as  follows 

1 Inclusion  of  tho  periodical  publication 
secondary  periodical  publication  — indexing  or 
abstracting  periodical; 

2 Demand  of  the  clientele  determined  by  ana- 
lysing the  circulation  records  of  periodicals  and 
by  observing  what  the  clientele  actually  road;  and 

5 Citation  count  in  representative  periodicals  in  > 

the  subject  field. 

The  citation  count  or  frequency  of  citation 
in  representative  periodicals  is  probably  the  most 
objective  and  useful  of  the  three  criteria.  In  this 
the  titles  of  periodicals  are  ranked  by  the  total 
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number  of  citations  they  received. 

02  Purpose  oi  the  Paper 

The  purpose  of  this  paper  is 

1 Study  the  habits  of  Indian  physicists  in  their 
approach  to  information  gathering; 

2 Develop  a list  of  the  per iod leal _ publica- 
tions most  frequently  cited  bj  the  Indian  physi- 
oisto; 

3 Examine  these  periodical  publications ' from  the 
viewpoint  of  country  of  origin,  the  subject-field 
covered,  and  the  age  of  citation  ; 

4 Place  of  non- period! cal  documents  in  the  cita- 
tions by  Indian  physicists; 

3  Study  of  the  Self-citation  habit  of  the  Indian 
physi cist  s ; and 

6 Study  of  the  Repeated  Citation  habit  of  the 
Indian  physicists. 

I PROCEDURE 

II  Selection  cf  Source  Periodical 

The  selection  of  source  periodical  for  citation 
count  did  not  present  much  difficulty.  The  choice 
of  the  Indian  .journal  of  pure  and  auulled  Dhvslcs  — 
a monthly  periodical  published  by  the  Council  of 
Scientific  and  industrial  Research,  India  — was 
guided  by  the  following  considerations; 

1 It  is  the  primary  medium  for  the  communication 
of  the  research  results  of  Indian  physicists; 

2 Its  purview  encompasses  the  whole  field  of 
physics;  and 
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3  Its  complete  coverage  by  the  international 
abstracting  periodicals. 

In  1965  , about  495  periodical  publications  were 
abstracted  in  tho  Physics  abstracts.  Out  of  these 
only  81  periodical  publications  were  abstracted 
completely.  The  Indian  .journal  of  r.ure  and  applied 
physics  was  one  of  these.  It  accounted  lor  131 
abstracts  and  had  the  Rank  Order  of  64  among  the 
total  number  of  periodical  publications  abstracted 
( 1 ). 

12  Selection  of  Citing  Documents 

As  this  is  only  a case  study,  the  articles  and 
short- comrauni cat  ions  in  the  Indian  journal  of  pure 
and  applied  physics  ( 5 ) ( 1967)  were  selected  for 
the  purpose  of  this  study. 

13  Preparation  of  Entry  for  Citing  Document 

For  each  citing  document  — article  and  short- 
communication , — an  entry  was  prepared  cn  a standard 
cataloguing  slip.  In  each  entry,  the  name  of  the 
author(s),  title  of  the  document,  and  the  biblio- 
graphical specifications  of  the  source  periodical  — 
the  Indian  .journal  oi_  cure  and  ancllcd  physics, 
wore  noted.  In  case  of  the  citing  document  being 
a short-commun  cation,  the  symbol  (SC)  was  also 
noted  to  distinguish  it  from  articles,  Other  details 
noted  in  the  entry  v/ere  as  follows* 

1 Serial  Humber , beginning  wi th  1; 

2 Total  Humber  of  citations; 

3 Number  of  author(s)  for  the  citing  document; 

4 Humber  of  pages; 

5 Addresc(es)  of  the  author(a); 
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6 Date  of  receipt  of  manuscript  and/or  revised 
manuscript; 

7 Time  lag  in  publication; 

8 Name  of  the  institution  or  agency  providing 
financial  assistance  in  the  form  of  scholarship  or 

fund  s ; and 

7 • 

9 Class  Number  with  feature  heading. 

14  Preparation  of  Entry  for  Cited  Document 

For  each  cited  document  or  citation,  an  entry 
was  prepared  on  a standard  cataloguing  slip.  In 
each  entry  the  name  of  the  author(s),  title  of  the 
cited  document  — if  available,  — and  the  biblio- 
graphical specifications  of  the  host  document  as 
given  in  the  citing  document,  were  noted.  In  addi- 
tion, the  fol loving  items  of  information  were  also 
noted  in  the  entry* 

1 The  symbol  (SC)  to  .denote  that  the  citing 
document  is  a short  communication; 

2 Reference  Number  of  the  cited  document  , con- 
sisting of  the  seriul  number  of  the  citing  document, 
a colon,  and  the  Serial  Number  of  the  cited  document 
among  the  total  number  of  cited  documents  as  given 
in  the  Reference  Section  of  the  citing  document, 
beginning  with  1.  In  a few  cases,  one  serial 
number  in  the  Reference  Seiction  contained  multiple 
citations.  In  such  cases  each  Individual  citation 
it  contained  was  counted  separately; 

3 Nature  of  the  cited  document  — that  is, 
whether  a book,  technical  report,  data  publica- 
tion, conference  paper,  patent,  standard,  thesis, 
periodical  article,  etc;  and 
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4 Information  about  self-citation. 

2 INDIAN  JOURNAL  OF  PURE  AND  APPLIED  PHYSICS 
21  Contributions 

The  contributions  consist  of  original  articles 
and  short  communications.  The  total  number  of  contri- 
butions in  the  Indian  .journal  of  pure  and  .applied 
physics  (5) (1967)  was  22 4 — 148  articles  and  76 
short  communication.  The  subject-wise  breakdown  of 
contributions  is  given  in  Table  1. 


211  Table..  1 . Subject -wise.  Distribution  of  Contri- 
butions 


Number  of 
contributions 

Tota] 

SN 

Subject 

Arti- 

cles 

Short- 
Commu- 
ni  ca- 
tions 

l 

1 

Ic  Measuring  Instruments. 
Metrology 

1 

1 

2 

B3  Analysis, ‘Calculus. 
Functions 

3 

3 

3 

B7  Mechanics 

rs 

t 

*• 

2 

4 

B7>5  Fluid  Mechanics. 
Hydrodynamics 

9 

6 

11 

9 

B7»5tc7  Magnetohydro- 
dynaniee 

* 

% 

— 

1 

6 

B7,8  Aeromechanics.  Cas 
Mechanics 

2 

2 

( 

BUZ  Astronomy  and  Astro- 
physics 

* 

jf 

mm 

* 

e 

C2,1  Solid  State  FhyeiC9 

19 

9 

26 

9 

C2,l}c  Physical  ircpcrties 
of  Sol\dn 

9 

5 

14 

ERIC 
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Number  of 
contributions 

Total 

SN 

Subjects 

Arti- 

cles 

Short- 
Co  mmu- 
ni  ca- 
tions 

10 

C2,86  Plasma  Physics 

1 

1 

11 

C3  Sound.  Acoustics 

5 

- 

5 

12 

C4  Heat.  Thermodynamics 

4 

3 

7 

13 

C5  Optics.  Light 

7 

1 

8 

14 

C5}3  Spectroscopy 

20 

12 

32 

19 

C6  Electricity 

1 

- 

1 

16 

C6;25  Electric  Discharge. 
Rad iation . 

Ioni&at  ion 

2 

1 

3 

17 

C6,1Z  Electric  current 

and  Electrostatics 

6 

4 

10 

18 

C7  Magnetism,  Electro- 
magnetism 

1 

M 

1 

19 

C9B  Micro  physics 

4 

4 

8 

20 

C9B0Z  Atomic  and  Molecular 
Fhysics 

4 

1 

5 

21 

C9B1  Molecular  Physics 

5 

10 

15 

22 

C9B3  Nuclear  Fhysics 

7 

1 

8 

23 

C9B8  Elementary  Particles 

3 

2 

5 

24 

CM96  Radioactivity 

3 

1 

4 

25 

D2  Building  Engineering 

• 1 

- 

1 

26 

1)6,5  Electronics 

7 

*7 

10 

27 

D6,6  Electrical  Engineering 

5 

M 

5 

28 

D7,4  Telecommunication 

1 

- 

1 

29 

D8,(C5)  Optical  Instruments 

2 

1 

3 

30 

E Chemistry 

1 

3 

4 

31 

Hi  ;8  Crystallography 

11 

5 

16 

32 

HUC  Geophysics 

1 

1 

2 

33 

HUC7  Meteorology 

2 

1 

3 

34 

X'95  Photography  and  Cinemato- 
graphy 1 

1 

1 

Total 

-149- . 

Vc-L . 

-2*L 

ERIC 
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22  Author  Productivity 

These  224  contributions  came  from  a total  of 
293  different  authors.  Table  2 shows  the  number  of 
contribut ion( s)  against  each  author  for  which  he  wa3 
one  of  those  responsible.  Table  3 chows  the  number  of 
joint  authors  and  the  number  of  contributions. 


221  Table  2.  Number  of  Author  and  Humber  of  Contrl- 


buttons 

SN 

Number  of  Author 

Number  of  contribution 

1 

232 

1 

2 

32 

2 

1b 

3 

4 

4 

4 

5 

3 

5 

6 

1 

7 

7 

8 

* 


222  Table  3 . Joint  Authors  and  Contributions 


SN 

Number  of 
Authors 

N of  contributions 

Total 

Articles  j 

t Short  con- 
muni  cat  ions 

1 

1 

49 

33 

82 

2 

2 

75 

28 

103 

3 

3 

18 

12 

30 

4 

4 

6 

• 3 

9 

23  Tine-lag  in  Iublication 

A varying  range  of  time-lag  in  publication  of 
a contribution  from  its  first  submission  and  its 
appearance  in  the  Indian  .journal  of  cure  and  a relied 
physics  (5)0967)  was  observed.  It  may  be  largely 
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due  to  t^e  delay  at  the  referencing  end  or  at  the 
printing  end.  Table  4 shows  the  range  of  time  lhg 
in  publication  of  the  contributions. 

1 


231  Table  4.  Time  lag  and  Contributions 


SF 

Time  lag  in 
months 

| Number  of  contributions 

i Articles 

Short 

Communicat ion 

To-tal 

1 

3 

3 

3 

2 

4 

2 

4 

6 

3 

5 

7 

. 5 

12 

4 

6 

6 

• 12 

18 

6 

7 

11 

12 

23 

6 

8 

4 ■ 

15 

19  • 

7 

9 

5 • 

11 

16 

8 

10 

9 

6 

15 

9 

11 

8 

3 

11 

10 

12 

11 

1 

12 

11 

13 

13 

3 

16 

12 

14 

18 

- 

18 

13 

13 

13 

- 

15 

14 

16 

26 

1 

27 

15 

17. 

8 . 

- 

8 

16 

18 

3 

- 

3 

17 

' 19 

‘ • • 1 

- 

' 1 

18 

.20  ..  . 

. .1  . 

. ..  — 

1 

232  Annotation 

.1  In  a few  cases,  the  date  of  receipt  of  revised 
manuscript  alone  wus  available,  which  has  been  taken 
for  calculating  the  time  lag  in  publication; 

2 The  median  tine  lag  lor  articles  is  13  months, 
for  short  communications  6 months,  and  for  contri- 
butions as  a whole  1C  months;  and 

3 The  average  time  lag  for  articles  is  11.7 
months,  for  short  communications  7*7  months,  and 
for  contributions  os  a whole  10.4  months.  .... 


O 
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24  Time  lag  and  Revised  Manuscript 

Out  of  the  total  of  224  contributions,  the 
authors  of  71  contributions,  — 54  articles  and  17 
short  communications,  — or  31*7  percent  of  the  total 
contributions,  submitted  revised  manuscripts.  The 
time  lag  in  publication  of  the  revised  manuscripts 
is  shown  in  Table  5. 


241  Table  5.  Time  lag  and  Revised  Manuscript 


Time  Lag 
in  months 

Number  of  contributions 

SN 

Articles 

Short 

communication 

Total 

1 

3 

1 

1 

2 

2 

4 

1 

3 

4 

3 

5 

2 

1 

3 

4 

6 

1 

6 

7 

5 

7 

3 

3 

6 

6 

8 

2 

2 

4 

7 

9 

4 

1 

5 

0 

10 

7 

- 

7 

9 

11 

5 

- 

5 

10 

12 

10 

- 

10 

1i 

13 

6 

- 

6 

12 

14 

8 

— • 

8 

13 

15 

2 

- 

2 

14 

16 

2 

— 

2 

242  Annotation 

1 The  median  time  lag  for  articles  is  12  months, 
for  short  communications  6 months,  and  for  contribut- 
ions as  a whole  10  months;  and 

2 The  average  time  lag  for  articles  is  11  months, 
for  short  communications  6 months,  and  for  contri- 
butions aa  a whole  9*6  months. 
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25  Nature  of  Institution  and  Number  of  Contributions 
T&'ole  6 gives  a gene_al  distribution  of  the 
contributions  according  to  the  nature  of  institution 
where  the  research  was  carried  out  . — 


25 1 Table  6.  Place  of  Origin  of  contributions 


™ n 

Number  of  contributions 

SN 

Nature  of 
Institution 

Art iclo 

Short 

communi- 

cation 

Total 

1 

University,  including 
other  educational 
institutions 

120 

64 

184 

2 i 

C S I R,  India 

27 

7 

34 

3 

Defence  Laboratories 

4 

- 

4 

4 ■ 

Industrial  and  other 
Laboratories 

0 

5 

7 

5 

Foreign 

' 4 

2 

=6 

26  Financirg  the  R.** xar ch 

Ar  nony  as  12  \nv.X  5ti»tion8  find  organisations, 
both  Indian  and  foreign,  financed  the  vorlous  research 
projects,  in  tha  iorr.  of  scholarshfpo  or  funds,  tee 
results  of  which  have  beer  published  in  the  Indian 
journal  of  pura  and  annlicl  shvaica  (5)  (1967).  This 
wna  determined  by  going  through  the  acknowledgement 
aoction  of  each  of  the  contr ibutiont.  Table  7 
gives  a list  of  the  financing  bodies  in  a 
ranked  sequence. 
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261  Table  7.  List  of_Pl_nanclng  Bodies 


Number 

of  contrj 

Lbut  ions 

SN 

Name  of  the 
Financing  body 

Art icle 

Short 

commu- 

nica- 

tion 

Total 

1 

CSIR,  India 

39 

11 

50 

2 

Ministry  of  Education, 
India 

6 

* 

6 

3 

U'  G C,  India 

2 

4 

6 

4 

Department  of  Atomic 
Energy,  Government  of 
Ind  la 

3 

1 

4 

5 

Government  of  India 

2 

1 

3 

6 

National  Bureau  of 
Standards,  USA 

2 

1 

3 

7 

Ministry  of  Sclentlflc 
and  Cultural  Affairs, 
India 

1 

1 

8 

Nadia  Education  Society 

y 

Gujarat  

- 

1 

1 

9 

RAD  Organisation , 
Ministry  of  Defence, 
India 

1 

1 

10 

State  Industrial  Re- 
search Committee,  Gover- 
nment of  Gujarat  1 

1 

11 

Advance  Research  Pro- 
jects Agency,  USA 

i 

- 

.1 

12 

Rutherford  Laboratory, 
UK 

t 

- 

1 

Total 

39 

19 

78 

3 CHARACTERISTICS  OF  CITATIONS  IN  INLIA11  JOURNAL  OF 
HIRE  AMD  APFLIKD  PHYSICS 


31 


O 224 

ERIC 


Number  of  Citations 

The  total  number  of  citations 
articles  published  in  the 


in  * the 
twelve 
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monthly  issues  of  the  Indian  journal  of_  pure  and 
applied  physics  (5) (1967)  was  1972.  This  amounted 
to  3,2  citations  per  page,  or  320  citations  for 
100  cages.  Table  8 gives  the  distribution  of  cita- 
tions . 


311  Table  9.  Dlstr lbut  Ion  Pf_  Citations 


SN 

Number  of 
citations 

Number  of  contributions 

Article 

Short 

Communication 

Total 

1 

0 

2 

4 

6 

2 

1 

4 

4 

8 

3 

2 

6 

10 

16 

4 

3 

7 

10 

17 

5 

4 

7 

6 

13 

6 

5 

14 

5 

15 

7 

6 

7 

8 

15 

8 

7 ■ 

7- 

4 

11 

9 

8 

13 

7 

20 

10 

' 9 

9 

1 

10 

11 

.10 

. 15. 

4 

19 

12 

11 

6 

A 

10 

13 

12 

5 

r! 

10 

14 

13 

f 

1 

8 

15 

14 

. 7 . 

2 

9 

16 

15 

c; 

✓ 

1 

6 

17 

16 

3 

- 

3 

ie 

17 

5 

- 

5 

19 

18 

> 

- 

3 

20 

19 

3 

- 

3 

21 

20 

2 

- 

2 

£2 

21 

•7 

J 

- 

3 

23 

22 

r 

<1 

- 

2 

24 

23 

2 

- 

2 

25 

25 

1 

- 

1 

26 

27 

1 

- 

1 

27 

28 

1 

1 

31?  Annotat  ion 

1 The' median  nu.ler  of  citations  for  articles  is  9, 
for  short  conirunlcntiona  T»  and  for  contr ibvti ?n.i 

O 

ERIC 
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as  a whole  8 . 

2 The  average  number  of  citations  for  articles 
is  10.3,  for  short  communications  5.8,  and  for 
contributions  ao  a whole  8.8. 

3 These  1972  citations  consisted  of  1616  cita- 
tions to  periodical  documents  and  350  citations  to 
non-periodical,  documents. 


32  Citation  to  Non-Periodical  Document 

Out  of  the  total  number  of  1972  citations,  the 
number  of  citations  to  non-periodical  documents  was 
356-  275 citations  in  articles  and  81  citations  in 
short  communications.  Table  9 gives  the  distribu- 
tion of  citations  to  non-periodical  documents. 


321  Table  9 . Categories  of  Non-^ner  iod  ical  citation 


Number 

of  citations  in 

SN 

Cat  egory 

Art icle 

Short 
commu- 
nica- 
t ion 

Total 

1 . 

Book 

— k. 

VO 

57 

236 

2 

Technical  report 

22 

6 

28 

3 

Data  publication 
(Table,  Data,  Etc) 

15 

5 

20 

4 

Commission  proceeding 

1 

- 

1 

6 

Thesis 

22 

4 

26 

7 ! 

Standard 

2 

- 

2 

8 

Index  card  (NB) 

2 

- 

2 

275 

81 

356 

O 

ERIC 
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Citations  to  non-periodical  documents  Is  excluded 
from  any  further  analysis.  However,  it  is  interest- 
ing to  note  thatabout  of  the  citations  are  to 
. non-periodical  documents. 

4 characteristics  of  citations  to  periodical 

DOCUMENTS 

41  Periodical-wise  Distribution  of  Citation 

A list  of  periodicals  ranked  according  to  the 

frequency  of  citations,  out  of  the  1616  citations 

to  periodical  documents  analysed,  is  shown  in 

Table  10.  Only  the  names  of  those  items  that  were  . 

cited  five  or  more  times,  are  given  in  the  list. 

In  all,  255  publications  contributed  these  1616 
citations. 

411  Table  10 . Rank  of  Periodicals  bv  Freaue2icv  of 
Citation; 


Rank 

Periodical 

N of  ci- 

Cumul 

tations 

Total 

1 

Physical  review 

178 

178 

2 

Journal  of  chemical  physics 

108 

286 

3 

Indian  .journal  of  pure  and 
applied  physics 

64 

350 

4 

Journal  of  applied  physics 

60 

410 

5 

Indian  journal  of  physics 

48 

458 

6 

Proceedings  of  the  Royal  Society. 
London  — Series  A Mathema- 
tical and  Physical  Sciences 

45 

503 

7 

Proceedings  of  the  Physical 
Society.  London 

37 

540 

8 

Journal  of  the  Physical 
Society  of  Japan 

31 

571 

Journal  of  Physics  and 
Chemistry  of  Solids 

31 

602 

ERIC 
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Rani 

<|  Periodical 

N of  ci- 
tat ions 

Cumul 

Total 

Aota  crystallographies 

31 

633 

9 

Journal  of  the  American  Che- 
mical Society 

30 

663 

10 

Transactions  of  the  Faraday 
Society 

29 

632 

1 1 

Nuovo  cimento 

25 

717 

Philosophical  magazine 

25 

742 

12 

Proceedings  of  the  Indian 
Academy  of  Sciences,  Sec- 
tion A Physical  sciences 

24 

766 

13 

Journal  of  the  Chemical 
Society 

23 

789 

H 

Zeitschrift  fuer  physik 

22 

811 

15 

Reviews  of  modern  physics 

20 

831 

16 

Journal  of  scientific  and  . 
industrial  research,  Sec- 
tion B Physical  sciences 

19 

850 

17 

Zeitschrift  fuer  natur for schung. 

Ausgab  A Astrophysik,  physik 
• • und.  physikalischer  chemie 

18 

868 

18 

Spectrochimica  acta 

17 

‘885 

19 

Nuclear  physics 

16 

901 

Proceedings  of  the  IEEE 

16 

917 

Review  of  scientific  instru- 
ments 

16 

933 

20 

Canadian  journal  of  physics 

15 

948 

Zeitschrift  fuer  physikalische 
chemie.  Leipzig 

15 

969 

21 

Journal  of  geophysical  research 

14 

977 

Nature,  London 

' H 

991 

22  Journal  of  the  Acoustical  Soci- 
ety of  America 


13 
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Rank 


Periodi cal 


N of  ci-  Cumul 
tat  ions  Total 


J. 


22 

Journal  of  pnysical  chemistry 

13 

1017 

• 

Physical  review  letters 

13 

1030 

Soviet  physios  - Solid  state 

13 

1043 

23 

Proceedings  of  the  Rational 
Institute  of  Sciences  of 
India, Sec  A Physical  Sciences 

12 

1055 

24 

Astro physi cal  journal 

11 

1066 

Physica 

11 

1077 

Soviet  Physics  - Crystallography 

11 

1088 

25 

Philosophical  transactions  of 
* the  Royal  Society,  London  - 
Series  A Mathematical  and 
Physical  Sciences 

10 

1098 

Progress  of  theoretical  phy- 
sics. Japan 

10 

1108 

26 

Journal  of  the  Optical  Society 
of  America 

9 

1117 

27 

Arkiv  for  Pysik 

8 

1125 

; . * 

Journal  of  the  Franklin  Ins- 
titute 

8 

1 1 33 

Nuclear  instruments  and  methods 

8 

1141 

Physics  letters 

8 

1149 

Scientific  reports,  Tohoku 
University 

8 

1157 

28 

Current  science 

7 

1164 

Journal  of  atmospheric  and  ter- 
restrial physi cs 

7 

1171 

Journal  of  science  and  engineer- 
ing research 

7 

1178 

Solid  state  electronics  * 

7 

1185 

Zeitschrift  fuer  angewante  mathe- 
matik  und  mechanik 

7 

1 192 
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Rank 


Periodical- 


ly of  ci-  Cunul 
tat  ions  Total 


28  Zeitschrift  fuer  electrochemie 

29  British  journal  of  applied 

physics 

Helvetica  physica  acta 

Journal  of  molecular  spectro- 
scopy 

Proceedings  of  the  Institution 
of  Electrical  Engineers 

30  Acta  metallurgica 

Annul en  der  physik,  Leipzig 

Annals  of  physics 

Comptes  rendus  h.ehdomadaires 
de  seances  de  1’  Acadeuie 
des  Sciences,  Paris 

. Journal  of  the  American 
Ceramic  Society 

'<  Journal  de  physique  et  la  radium. 
Par  i s 

Journal  of  research  of  the 

National  Bureau  of  standards  - 
Sec  A Physics  and  chemistry 

Physics  of  fluids 

Physikalische  zeitschrift 

Transactions  of  the  American 

Society  of  Mechanical  Engineers 

Zeitschrift  fuer  kr  istallographie  , 
kristallogeometr ie , kristallo- 
physik,  kristallo chemie , Leipzig 

Journal  of  experimental  and  theo- 
retical physics  (English  trans- 
lation of  Zhurnal  exper imental- 
noi  i teoreticheskoi  fiziki) 

Applied  scientific  research  - Sec 
A Mechanics,  Heat,  Chemical 
engineering,  Mathematical 
methods 


7 1199 

6 1205 

6 1211 

6 1217 

6 1223 

5 1228 
5 1233 

5 1238 

5 1243 

5 1248 

5 1253 

5 1258 

5 1263 

5 1268 

5 1273 

5 1278 

5 1283 

5 1293 
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Rank 

Periodical 

N of 

oitat ions 

Cumul 

Total 

30 

Quarterly  journal  of 
applied  mathematics 

' 5 

1298 

31 

(11  titles) 

4 

each  . . 

1342 

32 

(25  titles) 

3 

each 

1429 

33 

(38  titles) 

2 

each 

1505 

34 

(111  titles) 

1 

each 

1616 

41 2 Annotation 

1 Twenty-fire  per  cent  of  the  periodical  citations 
was  to  4 periodicals; 

2 Pifty  per  cent  of  t lie  periodical  citations  was 
to  17  periodicals; 

3 Seventy-five  per  cent  of  the  periodical  cita- 
tions was  to  53  periodicals; 

4 Ninety  per  cent  of  the  periodical  citations 
was  to  123  periodicals;  and 

5 An  additional  1p2  periodicals  publications  contri 
buted  the  last  10$  of  the  periodical  citations. 

42  Country  of  Origin  of  Cited  Periodicals 

The  1616  citations  to  periodical  documents  v/ere 
contributed  by  255  periodical  publications  published 
from  20  countries. Although  a number  of  periodical 
publications  publish  contributions  outside  the 
country  of  publication,,  no  attempt  was  made  to 
ascertain  the  nationality  of  the  author  or  the 
country  where  the  research  work  was  carried  out,  asone 
of  the  purposes  of  the  paper  is  to  find  out  the 
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periodicals  most  cited  by  Indian  physicists.  Table  11 
gives  the  names  of  countries  ranked  according  to 
number  of  cited  periodicals. 

421  Tabl ell.  Countries  Ranked  by  Number  of  Perio- 
dical Publications 


Rank 

Country 

Periodical 

Citation 

Num- 

ber 

Cumul 

total 

Num- 

ber 

Cumul 

total 

1 

United  States 

85 

85 

680 

680 

2 

United  Kingdom 

41 

126 

278  * ' 

958 

3 

Ind  ia 

33 

159 

228 

1186 

4 

Germany 

25 

184 

116 

1302 

5 

Japan 

12 

196 

63 

1365 

France 

12 

208 

25 

1390 

6 

USSR 

9 

217 

40 

1430 

7 

Netherlands 

8 

225 

52 

1482 

8 

Canada 

4 

229 

24 

1506 

Czechoslovakia 

4 

233 

4 

1510 

9 

Denmark 

3 

236 

36 

1546 

Sweden 

3 

239 

12 

1558 

Australia 

. 3 

.242 

9 

1567 

Rumania 

. 3 

245 

5 

1572 

10 

Italy 

2 

247 

26 

1598 

Switzerland 

2 

249 

9 

1607 

Austria 

2 

251 

4 

1611 

Hungary 

2 

253 

3 

. 1614 

11 

Poland 

1 

254 

1 

1615 

South  Africa 

. 1 

255 

1 

1616 

422  Annotation 

1 Indian  physicists  cited  largely  the  perio- 
dical publications  published  in  English-speaking 
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countries,  and  in  English  language. 

2 The  citation  of  Russian  periodical  publica- 
tions seems  to  be  due  to  their  availability  in  cover- 
to-cover  English  translations. 

3 India  has  a Rank  position  of  3 both  by  virtue 
of  the  number  of  periodical  publication  as  well  as  the 
number  of  periodical  citations. 

43  Frequency  of  Citations  by  Year  of  Publication 

In  order  to  find  out  the  interest  of  Indian 

Physicists  in  older  documents,  the  citations  were 

arranged  by  the  year  of  publication  of  the  host 

periodicals.  Table  12  gives  the  number  of  citations 

according  to  the  year  of  publication  of  the  host 
periodical. 

431  Table  12.  Number  of  Citations  and  Year,  of 
Publication 


Year  of 
publi- 
cation 

N of  ci- 
tat ions 

Cumula- 
tive 
tjtal 

Year  of 
publi- 
cation 

K of  ci- 
tations 

Cumula- 

tive 

total 

1808 

1 

1 

1915 

1 

15 

1882 

1 

2 

1917 

2 

17 

1886 

1 

3 

1920 

1 

18 

1892  • 

1 

4 

1921 

2 

20 

1899 

1 

5 

1923 

3 

23 

1904  . 

1 

6 

1925 

2 

25 

1905 

1 

7 

1926 

1 

26 

1907 

1 

8 

1927 

3 

29 

1908 

1 

9 

1928 

8 

37 

1910 

1 

10 

1929 

9 

46 

191 1> 

2 

12 

1930 

4 

50 

1913 

2 

- 14 

1931 

10 

60 
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Year  of 
publ i- 
cation 

N of  ci- 
tations 

Cumula- 
tive 
total  ! 

Year  of 
publi- 
cation 

N of  ci- 
tations 

Cumula- 
+ lve 
tot  al 

.1932 

4 

64 

1950 

47 

356 

1933 

7 

71 

1951 

37 

393 

1934 

14 

85 

1952 

52 

445 

1935 

15 

100 

1953 

49 

494 

1936 

22 

122 

1954 

51 

545 

1937 

17 

139 

1955 

47 

592 

1938 

12 

151 

1956 

.57 

649 

1939 

12 

163 

1957 

82 

731 

1940 

17 

180 

1958 

61 

792 

1941 

14 

194 

1959 

70 

. 862 

1942 

5 ' 

199  ' 

1960 

84 

946 

1943 

8 

207 

1961 

99 

1045 

1944 

11 

218 

1962 

112 

1157 

1945 

11 

229 

1963 

136 

1293 

1946 

20 

249 

1964 

116 

1409 

1947 

H 

263 

1965 

113 

1589 

1940 

22 

285 

1967 

27 

1616 

1949 

24 

309 

432  Annotation, 

1 The  oldest  citation  was  of  the  year  1808; 

2 Only  5 citations  were  of  the  nineteenth  century; 

3 Only  18  citations  were  of  the  first  quarter  of 
the  present  century; 

4 Only  296  citations  were  of  . the  first  half 
of  the  present  century;  and 
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5 The  rest  of  the  129V  citations  were  for  the 
period  195C  to  1967. 

44  Age  of  Citations 

Table  13  shov/s  the  distribution  of  citations 
by  age.  The  calculation  of  the  age  of  the  citations 
was  done  on  the  following  basis: 

1 The  year  of  publication  o£  citation  — that  is 
the  year  of  publication  of  the  cost  periodical  was 
subtracted  from  that  of  the  citing  papers  — that  is 
the  year  of  publication  of  the  source  periodical  the 
Indian  journal  of  mire  and  applied  nhvsics  ( 9 ) ( 1 9 6 7 ) ; 

2 The  month  of  publication  of  the  citing  paper  was 
not  taken  into  consideration;  and 

3 The  date  of  receipt  of  manuscript  or  revised 
manuscript  of  the  citing  paper  was  not  taken  into 
consideration,  rather,  as  mentioned  above,  the  year 
of  publication  ’1967'  was  taker:  into  consideration 
for  the  purpose  of  calculation. 


441  Tabic  ' 2 » Distribution  of  Citations  by  Age 


Age  in  Years 

N oi  Citations 

Cumulative  Total 

0 

27 

27 

1 

67 

94 

2 

113 

207 

3 

116 

323 

. 4 

136 

459 

5 

112 

571 

6 

99 

6 70 

7 

84 

.754 

8 

70 

824 

9 

61 

885 

10 

82 

967 

11-20 

400 

1367 

21-30 

12V 

1494 

31-40 

96 

1590 

4H 

26 

1616 

O 
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442  Annotation 

1 About  25^  of  the  citations  was  less  than  4 years 
old  at  the  time  of  citation; 

2 About  50$  of  the  citations  was  less  than  8 years 
old  at  the  time  of  citation;  and 

3 About  75$  of  the  citations  was  less  than  15 
years  old  at  the  tine  of  citation. 


45  Subject-wise  Distribution  of  Host  Periodicals 
Table  14  shows  the  subject-wise  breakdown  of 
host  periodical  publications,  in  which  one  or  more 
citations  were  published.  The  largest  number  of 
periodicals  was  in  physics,  68  periodical  publica- 
tions with  752  citations.  The  second  largest  group 
of  host  periodicals  was  in  Engineering,  49  perio- 
dicals with  127  citutions.  ■ The  third  position  was 
for  Natural  Sciences,  50  periodicals  with  120  citations. 
And  the  fourth  position  was  for  Chemistry , 27  Perio- 
dicals ,'ith  278  citations. 


451  Table  14.  Sub.ii 


ion  of  Cited 


Subject  of  periodical 

N of  perio- 
dicals 

IT  of  ci' 
tat  ions 

a 

Geaerrlia  bibliography 

1 

1 

A 

Natural  Sciences 

30 

120 

AJ 

Soil  Sciences 

2 

2 

AZ 

Mathematical  Sciences 

11 

88 

B 

Mathemati cs 

13 

30 

B7 

Mechanics 

5 

8 

BV 

Astronomy 

7 

‘ 13 

V 


T 


V 
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Subject  of  periodical. 

N of  perio- 
| dicale 

N of  ci 
tat  ions 

BX 

Astrophysi  cs 

4 

17 

BZ 

Physical  Sciences 

7 

72 

C 

Physic 3 

68 

752 

D 

Engineering 

49 

129 

DZ 

Chemical  Sciences 

1 

2 

E 

Chemistry 

27 

276 

F 

Technology 

8 

18 

Hi  ;8 

Crystallography 

3 

46 

HUC 

Geophysics 

11 

34 

HX 

Mining 

3 

3 

J 

Agriculture 

2 

2 

KX 

Animal  Husbandry 

1 

1 

I 

Medicine 

1 

1 

T 

Educat  ion 

1 

1 

Total  255 

1616 

5 CHARACTERISTICS  OP  3EL1- CITATION 
51  Incidence  of  Self-Citation 

The  incidence  of  the  phenomenon  of  self-cita- 
tion or  citing  of  one  or  more  earlier  contributions 
of  the  one  or  more  of  the  authors  of  the  citing 
paper  was  found  to  be  f airly  widespread  .Table.  .15  shov/3 
self -citations  in  the  Indian  .journal  of  pure  and 
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511  Table  15.  pietrlbutlon  of  Self-CltatlonB 


K of 

Article 

Short 

Communication 

cita- 

tions 

N of 

Self- 

✓ 

citat  ions 

N of  Self- 
citations 

1 

2 

3 

4 

5 

6 ! 

|7 

8 .,j 

1 

2 

! 3 

4 

2 

2 

2 

1 

- 

- 

? 

2 

1 

1 

- 

- 

- 

4 

- 

1 

- 

- 

- 

- 

- 

2 

- 

- 

- 

5 

4 

1 

2 

- 

- 

- 

- 

- 

3 

1 

t 

- 

6 

2 

3 

1 

- 

- 

- 

- 

- 

2 

- 

1 

- 

7 

1 

1 

1 

- 

« 

- 

- 

- 

2 

- 

1 

- 

8 

5 

- 

- 

1 

1- 

- 

- 

- 

2 

n 

C 

- 

ft* 

9 

3 

- 

- 

1 

2 

- 

- 

~ 

- 

- 

- 

- 

10 

1 

1 

- 

1 

- 

1 

- 

- 

- 

- 

- 

lift 

11 

' 1 

- 

1 

- 

- 

- 

- 

- 

1 

- 

- 

ft* 

12 

2 

1 

- 

- 

1 

- 

- 

- 

2 

- 

- 

1 

13 

2 

1 

- 

- 

1 

2 

- 

** 

•* 

- 

1 

- 

14 

2 

- 

3 

- 

- 

- 

- 

- 

2 

- 

- 

- 

15 

1 

- 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

16 

- 

- 

w 

- 

1 

- 

- 

- 

- 

- 

- 

17 

- 

1 

- 

- 

- 

- 

2 

- 

- 

- 

- 

- 

18 

- 

1 

1 

1 

- 

- 

- 

- 

- 

- 

- 

- 

19 

1 

1 

- 

- 

s 

- 

- 

- 

- 

- 

- 

- 

20 

2 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

21 

- 

«* 

1 

- 

- 

- 

2 

- 

- 

- 

- 

- 

22 

- 

1 

- 

- 

- 

- 

- 

- 

•• 

- 

- 

- 

23 

1 

1 

- 

- 

- 

- 

- 

- 

- 

24 

- 

- 

- 

- 

25 

- 

- 

- 

1 

- 

- 

** 

- 

- 

- 

- 

— 

26 

27 

28 

- 

- 

1 

ft* 

m.0 

- 

- 

- 

— 

— 

ft* 

- 

•ft 

•ft 

mm 

■» 

m 

— 

ft* 

60 

1 

- 

- 

Mi 

•ft 

Total  32  17  13  5 5 3 4 1 19  4 2 *• 

ERIC  
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512  Annotat Ion 

1 Altogether,  103  papers  — 77  articles  and 
26  short  communications  carried,  self-citations. 

2 About  43.9  # of  the  papers  — 52.0^  articles 
and  34.2#  short  communications — .carried  self-cita- 
tions, ranging  from  1 to  8 in  number. 

3 The  distribution  of  self-citations  was  as 
follows: 


Self-cita-  . 
tion 

Article 

Short  communis  . 
cation 

Total 

1 

32 

19 

51 

2 

14 

4 

18 

3 

13 

2 

15 

4 

5 

1 

6 

5 

• 5 

- 

5 

6 

3 

- 

3 

7 

4 

- 

4 

8 

1 

- 

1 

Total 

77 

26 

103 

52  Number  of  Authors  and  Self-citations 

iable  16  shews  the  number  of  self-citations 
for  the  number  of  aut’aor(s)  of  citing  paper  against 
the  ratio  between  the  number  of  author (s)  common 
for  the  citing  paper  and  the  cited  document, 
and  the  number  of  authors  of  the  cited  » 
document  • 
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521  Table  16.  Number  of  Self-citations 


N of  . 

. common 
•au- 
v thors 

1 

Art icles 

Short 

communications 

of  author 
ting  pa 

8 Of  Ci- 
per 

N 

of  authors  of  ci- 
ting paper 

N of  au- 
thors of 
cited 
paper 

1 

2 

** 

✓ 

4 

Total  N 
of  Self- 
cita- 
t ions 

1 

2 

3 

4 * 

Total  N 
of  Self- 
oita- 
tions 

1/1 

22 

23 

8 

— * 

53 

9 

4 

— 

- 

13 

1/2 

13 

40 

10 

- - - 

63 

1 

8 

9 

2/2 

- 

40 

4 

- 

44 

6 

- 

- 

7 

1/3 

6 

17 

-2 

25  - ■ 

. 1 

• 2 

1 - 

4 

2/3 

- 

3 

3 

6 

- 

2 

- 

2 

3/3 

- 

- 

5 

5 

- 

- 

- 

1/4 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

2/4 

- 

- 

- 

1 

1 

' - 

- 

- 

- 

- 

3/4 

- 

- 

- 

- 2 

2 

- 

«Hfr 

- 

- 

- 

4/4 

- 

- 

- 

- 

- 

ft* 

- 

2 

2 

1/3 

- 

- 

- 

- 

- 

1 

- 

- 

- 

1 

522  Annotation 

1 The  total  nu-nber  of  self-citations  was 
237  — 223  to  periodical  documents  and  14  to  non- 
periodical  documents. 

2 The  self-citations  to  periodical  documents 
amounted  to  19?  out  oi  199  in  the  case  of  articles, and 
36  out  of  38  in  the  case  of  short  communications. 

3 In  case  of  nearly  51  percent  or  122  self- 
citations, all  the  authors  of  the  citing  paper  and 
cited  do6ur.ents  were  common. 


O 
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4 The  average  number  of  self-citations  per 
paper  was  1,06,  and  t he  average  number  of_  self- 
citations per  paper  containing  self-citations  2.3, 

5 About  12  per  cent  of  all  citations  was  self- 
citation. And  nearly  13,8  percent  of  citations  to 
periodical  documents  was  self-citation. 


53  Percentage  of  Self-citations 

Table  17  shows  the  percentage  of  self-citations 
in  relation  to  the  total  number  of  citations  in  the  case 
of  the  contributions,  where  the  phenomenon  of  self- 
citation was  incident.  . 


531 


it iuxu  i / • rex cexiwuet;  uj 

Number.  .of  Co  nt  r i but  Lons 

Percentage  of  1 

self-citation  | 

Number  of 
contributions 

0 

10 

20 

11- 

- 

20 

36 

21 

- 

30 

11 

31 

- 

40 

14 

41 

- 

50 

M 

51 

- 

60 

5 

61 

- 

70 

1 

71 

- 

80 

1 

61 

- 

90 

- 

91 

- 

100 

1 

532  Anno tat  ion 

1 The  median  per  centage  of  self-citations 
was  20 . 
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2  The  average  percentage  of  self-citation 
was  12,8, 


54  Period  leal -wise  I'letr  ibution  of  Self-Citations 
Table  18  shows  the  periodicals  ranked  accord- 
ing to  the  frequency  of  self-citations,.  Only  the 
names  of  those  periodicals,  cited  more  than  3 times, 
are  given. 

541  Table  18.  Rank  of  Periodical  bv  Freouencv 


Self-o  itat  ions 

Rank 

Name  of  Periodical 

Number 

Cumula- 

tive 

total 

1 Indian  Journal  of  pure  and 

applied  physics  56 

2 Indian  Journal  of  physics  20 

3 Acta  crystallographies  9 

3 Journal  of  scientific  and 

Industrial  research  9 

3 Physical  review  9 

4 Iroceedings  of  the  Physical 

Society,  London  8 

5 Proceedings,  National  Insti- 

tute of  Sciences  of  India  7 

6 Proceedings,  Indian  Academy 

of  Sciences  6 


56 

76 

85 

94 

103 

111 

118 

124 


7 Current  science  5 

7 Journal  of  physics  and  chemis- 

try of  solids  5 

8 Philosophical  magazine  4 

9 British  journal  of  applied 

physics  3 


129 

134 

136 

141 
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Rank 


Name  of  Periodical 


Self-citat ions 


Number 


Cumulative 

total 


9 Journal  of  the  physical 


Society  of  Japan 

3 

144 

9 

Proceedings,  National 
Academy  of  Sciences  of 
Ind  ia 

3 

147 

9 

Proceedings  of  the  Royal 
Society,  London 

3 

150 

9 

Spectrochimica  acta 

3 

153 

9 

Zeitochrift  dor  phy&ika- 
lische  chemie 

•a 

156 

10 

(13  periodicals) 

2 

each 

182 

1 1 

(41  periodicals) 

1 

1 

each 

223 

542  Anno tat  ion 

1 In  all,  7 2 periodicals  contributed  a total 
of  223  self-citations. 

2 Sixteen  Inoicn  periodicals  contributed 

nearly  53*7  per  cent  of  the  self-citations.  • 

3 About  25  per  cent  of  tic  cel f-citations  was 
contributed  by  the  Indian  .journal  of  cure  and  sculled 
physics  itself-- Out  of  64  citations  to  it,  56  were 
self-citations. 

4 Out  of  a total  of  228  citations 

to  Indian  periodicals,  52.2  per  cent  or  119  were 
self-citat ions , 

5 .More  than  50  pei  cent  of  the  self-citations 
was  contributed  by  7 periodicals. 


O 


JB542 


A K Gupta 


6 About  75  per  cent  of  the  self-citations  was 
contributed  by  22  periodicals. 

7 About  90  per  cent  of  the  self- citations  was 
contributed  by  49  periodicals. 

55  Age  of  Se,lf-citationB 

1 The  oldest  self-citation  wan  of  the  year 
1945  or  22  years  old  . 

2 About  50  per  cent  of  the  self- citac ions  was 
less  than  4 years  old. 

2 About  75  percent  of  the  self-citations  was 
less  than  5 years  old. 

4 About  90  per  cent  of  the  self-citations  was 
less  than  8 years  old. 

56  Reason,  of  Self-Citation 

Prom  the  data  available,  it  was  possible  to  dis- 
cern a few  probably  reasons  which  explain  the  inci- 
dence of  self-citation  in  scientific  communication. 
These  may  be  enumerated  C3  follows: 

•1  The  citing  paper  continues  the  work  reported 
in  the  self-citation; 

2 The  citing  paper  reviews  the  work  already 
done  and  reported  in  published  papers.  The  soli- 
citation being  one  of  the  papers  reporting  the  work 
already  done; 

3 The  self-citation  dealt  with  features,  such 
as  the  design  of  experiment,  equipment,  or  metho- 
dology used  in  t he  Avork  reported  in  the  citing 
paper; 

4 The  tendency  to  let  one's  own  work  known  to 
others;  and 
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5  The  importance  of  a paper  being  evaluated  by  the 
number  of  times  it  is  being  cited  in  other  papers. 

6 CITATION  OF  PAPERS  BY  I11DIAN  AUTHORS 

There  were  457  citations  to  periodical  documents, 
of  which  at  least  one  of  the  authors  was  Indian.  In 
other  words,  nearly  28.3  per  cent  of  the  citations 
was  to  periodical  documents  by  Indian  authors.  Out 
of  these,  228  citations  or  50  per  cent  were  to 
Indian  periodicals.  In  other  words,  nearly  14.1 
per  cent  of  the  citations  to  periodical  documents  was 
to  Indian  periodicals,  Of  these  457  citations,  237 
or  nearly  52  per  cent  of  the  citations  were 
self-citations.  Out  of  these  237  self-citations, 
nearly  119  or  50  per  cent  were  in  Indian  periodicals. 
Thus,  hearly  52.2  per  cent  of  the  total  citations 
to  Indian  periodicals  we  re  self-citations. 

7 CHARACTERISTICS  OF  REPEATED  CITATION 
71  Importance  of  a Paper 

The  frequency  of  citations  to  a paper  or  the 
number  of  times  n pap  cr  is  cited  is  taken  to  bo 
indicative  of  the  quality  or  the  impact  or  the 
importance  of  a paper.  According  to  Price  "... 
some  4 per  cent  of  all  papers  appear  to  be  "classics", 
cited  four  or  more  times  in  a year"  (2  ).  With 

this  in  view,  it  was  decided  to  study  the  reasons 
for  Incidence  of  repeated  citations  in  case  of 
Indian  physicists.  In  other  words,  why  one  and 
the  same  paper  is  cited  in  two  or  more  papers. 
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72  Incidence  of  Repeated  Citation 

It  was  found  that  a number  of  citations  were 
common  to  two  or  more  citing  papers.  In  other 
words j one  and  the  sane  paper  was  cited  in  two  or 
more  citing  papers,  or  more  than  once  in  the  same 
paper.  Let  us  denote  these  citations  by  the  terra 
'Repeated  Citations'.  Table  19  shows  the  number 
of  repeated  citations  for  periodi cal  documents  and 
also  for  the  non-periodical  documents. 


721  Table  19.  Number  of  Repeated  Citations 


Non-Periodical  Document 

lJ  of 

times 

cited 

Perio- 

dical 

doou- 

nent 

Book 

Tech- 

nical 

roport 

Data 
publ: - 
cation 
(Table , 
Data 
sheet , 

| etc 

i 

Con- 

ference 

pro- 

ceed- 

ings 

1 

The- 

sis 

i 

Total 

l 

2 .71 

3 12 

4 3 

5 

6 1 

7 

8 2 
9 


22  1 
6 
3 
2 

1 

1 


3 1 

1 


29 

6 

4 

2 

1 


1 


Total  09  35  1 4 1 2 43 
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73  Reason  for  Repeated  Citation 

From  the  data  available,  it  was  possible  to 
discern  a few  factors  which  explain  the  incidence 
of  repeated  citations.  These  may  be  enumerated  as 
follows: 

1 Citing  papers  expounded  the  same  subject-field} 

2 At  least  one  of  the  authors  of  the  citing  papers 
being,  common — that  is,  the  incidence  of  self- 
citation; 

3 At  least  one  of  the  authors  of  the  citing  papers 
working  in  one  and  the  same  institution;  and 

4 Cited  more  than  once  the  same  paper. 

Table  20  shows  tho  number  of  repeated  citation 
as  against  one  of  the  four  reasons  mentioned  above. 

74  Table  20.  Humber  of  Repeated  Citations  and  Reasons 


Document 

SN 

Reason  fox'  repeated  citation 

Pel’  lo- 
ti ical 

Non-per  lo- 
dical 

1 

Citing  papers  expound  same 
sub joct-field  . . . 

70 

31 

2 

One  cf  the  authors  of  the 
citing  papers  common 

67 

22 

3 

One  of  the  authors  of  tho 
citing  papers  working  in 
one  and  tho  same  insti- 
tution 

69 

27 

4 

Cittd  in  tho  sane  paper 

5 

9 

5 

Others,  Indeterminable 

6 

17 

75  Annotation 

1 In  - those  cases  where  more  than  one  reason  for 
repeated  citation  was  discernable,  a count  was 
made  against  each  of  the  reasons. 
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2 The  most  important  reason  for  repeated  cita- 
tion appeared  to  be  that  the  citing  papers  expound 
the  same  subject-field. 

3 The  other  two , core  or  less  equally  important 
reasons  for  repeated  citations,  we re  found  to  be 
that  at  least  two  of  the  authors  of  the  citing  papers 
being  common,  and  at  least  one  of  the  authors  of  the 
citing  papers  v/orking  in  one  and  the  same  institu- 
tion. 

4 The  reasons  responsible  for  the  incidence  of 
self-citations  are  very  much  present  in  coses  of 
repeated  citations  also. 

8 SUMMARY 

1.  The  overage  number  of  citations  per  page  of 
the  Indian  .journal  of  pure  and  applied  physics  (3) 

(1967)  was  32  — that  is,  320  citations  per  100  pages. 

...  2 The  average  number  of  citations  per  contri- 

bution was  3.8  — 10.3  for  article  and  3.3  for  short- 
communication.  The  jaedian  of  citations  for  contri- 
butions was  3 — 9 for  article  and  3 for  short  commu- 
nication. 

3 Though  a majority  of  documents  cited  were 

periodicals,  the  number  of  citations  to  non-periodical 
documents  was  not  insignificant  --  it  was  nearly  18 
per  cent  of  the  total.  The  periodicals  thus  contri- 
buted 82  per  cent  of  the  citations.  *■ 

4 255  periodical  publications  contributed  1616 
citations.  Twenty-five  per  cent  of  the  periodical 
citations  was  to  4 periodicals;  fifty  per  cent  to 
17  periodicals;  and  seventy-five  per  cent  to  53 
period! cals . 
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5 The  five  periodicals  contributing  the  largest 
number  of  citations  wore  1 he  Physical  review  (178), 
Journal  of  chemi^l  oliysf  ce  ( 1 08)  , Indian  .journal  of 
pur,c_  ajig_apjlied— uhy.n.ici;  (64),  Journal  of  applied 
■Physl cs  (60),  and  Indian  journal  of  physios  (48), 

6 The  255  periodical  publications  were*  pub- 
lished from  20  countries.  The  first  six  countries 
with  more  than  10  periodical  publications  each  were 
the  United  States  (85  titles,  680  citations),  United 
Kingdom  (42  titles,  278  citations),  India  (35  titles, 
228  citations),  Germany  (25  titles,  116  oitations), 
Japan  (12  titles,  63  citations),  and  prance  (12 
titles,  25  citations). 

7 The  citations  were  largely  the  periodical 
publications  published  in  English  speaking  countries 
and  in  English  language,  Ru33i.an  periodicals  contri- 
buted a bare  2,5  per  cent  of  the  citations. 

8 About  25  per  cent  of  the  citations  to  perio- 
dical documents  v.'&e  less  than  4 years  old,  50  per  cent 
lens  than  8 years  old,  anl  75  per  ceit  less  than 

15  years  old,  ci  t!v  tire  Af  citation. 

9 Largest  number  ef  host  piHodAoal  publications 
was  in  the  field  of  Physios  k6C  titles,  752  citations), 
followed  by  Engineering  ^9  tires,  127  citations), 
Natural  sciences  (30  title  3,  120  citations),  and 
Chemistry  (?7  titles,  278  ciliMons), 

10  About  46  per  cent  of  the  contributions  carried 

self-citations,  ranging  from  * tc  8.  The  total  number 
of  self-citations  was  237  — 223  to  periodical  docu- 

ments and  14  to  non-pec iodjeal  iccuuHntn.  About  12 

per  cent  of  oil  citations  -.me  self-citation . And 
about  13.B  per  cent  of  citation*  to  periodical  docu- 
^ cents  was  self-citation.  Me  averagj  oorcentage  of 
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of  self-citation  was  1288,  and  the  median  percentage 
was  20  (only  the  contributions  carrying  self-citations 
were  taken  into  considerat  ion  for  calculating  the 
average  and  median)  • Sixteen  Indian  periodical 
contributed  53*4  per  cent  of  the  self- citations. 

The  Indian  .journal  of  cure  and  applied  physics  alone 
contributed  25  per  cent  of  the  self-citations. 

11  About  28.3  per  cent  of  the  total  citations 
or  457  citations  v/ere  to  periodical  documents  by 
Indian  authors.  And  nearly  14.1  per  cent  of  the 
total  citations  — 228  citations  — '••ere  to  Indian 
periodicals. 

12  The  most  important  reason  for  repeated  cita- 
tion was  found -to  be  that  the  citing  papers  expound 

the  same  subject-field.  The  other  two. equally  important 
reasons  were  that  at  least  one  of  the  authors  of  the 
citing  papers  being  common,  and  at  least  two’ of  the 
authors  of  the  citing  papers  working  in  one  and  the 
same  institution. 
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DRTO  Seminar  (7) (1969) . Paper  JO . • 

UNIVERSE  OP  SUBJECTS  AND  DUPLICATION  OP  DISCOVERY: 

A CASE  STUDY  USING  STATISTICAL  METHODS. 

A NEELAMEGHAN,  V V BUCHE* , and  B S S GUPTA,  Docu- 
mentation Research  and  Training  Centre,  Bangalore  3 • 


The  kind  of  ideas  added , the  mode  end 
rate  of  their  addition,  and  the  process  of 
assimilation  of  ideas  in  the  universe  of 
subjects  affect  the  work  of  the  librarian  — 
particularly  document  selection,  classifi- 
cation, reference  service,  and  documentation 
service.  Scientific  discoveries  constitute 
one  source  of  ideas.  Predictability,  un- 
predictability, and  duplication  are  attributes 
of  these  ideas.  The  proportion  of  new  ideas 
and  duplications  in  a subject  at  different 
periods  partly  affect  -the  shape  of  the  growth- 
curve  for  that  subject.  Wastage  due  to  un- 
intended duplication,  partly  arising  from  a defi- 
cient documentati  cn  servic e , is  the  concern  of 
librarians  and  of  those  making  policies  for 
the  organisation  of  research  and  development. 
These  and  various  other  social  implications 
of  scientific  research  are  studied  by 
specialists  in  different  disciplines,  grouped 
under  the  name  ’science  of  science'.  Data 
on  the  discovery  and  duplication  of  anti- 
biotics are  presented.  Regression  analysis, 
Analysis  of  Variance , and  a Modified  Poisson 
Distribution  have  been  used  to  analyse  the 
data  and  study  the  trend,  of  duplication,  the 
distribution  of  duplication,  and  the  relation- 
ship between  duplication  and  discovery.  The 
findings  are:  (1)  the  total  number  of  dis- 
coveries, new  discoveries,  and  duplications 
are  predictable  by  assuming  a linear  relation- 
ship between  the  respective  pairs  of  varia- 
bles; (2)  the  pattern  of  duplication  is  not 
due  to  chance  alone;  there  is  a regularity, 
in  the  statistical  sense,  in  its  behaviour; 

(3)  the  reported  discoveries  and  duplications 
both  increase  with  time;  (4)  the  behaviour 
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of  the  functional  relat ionr3hip  between  the  num- 
ber of  duplications  in  relation  to  time,  are 
different i (5)  over  the  thirty-year  period 
1937-66,  tire  rate  of  duplication  has  nearly 
halved ; and  (6)  there  appears  to  be  a tendency 
for  the  cumulative  duplication  to  stabilise  at 
about  twenty-five  per  cent  of  the  cumulative 
discoveries1  over  the  sixty-year  period  1 907— 

66.  Further  work  in  the  subject  i s mentioned. 

• 

I ADDITION  OF  IDEAS  TO  THE  UNIVERSE  0?  SUBJECTS 

II  Librarian's  Interest 

The  kind  of  ideas  added,  the  node  and  rate  of 
their  addition,  and  the  process  of  assimilation  of 
ideas  in  the  universe  of  subjects  affect  the  work  of 
the  librarian  — particularly  document  selection, 
classification,  reference  service,  and  documentation 
service . Therefore,  studies  on  such  processes  in 
the  universe  cf  subjects  should  be  of  direct  interest 
to  the  librarian. 

12  Scientific  Discovery 

Scientific  discoveries  make  up  a large  group  of 
ideas,  adding  continuously  tc  the  universe  of  sub- 
jects. It  is  a wide  spectrum  composed  of  different 
kinds  of  ideas  — ranging  from  an  altogether  novel 
idea  or  a seminal  idea  at  cne  end,  through  a series 
of  those  amounting  to  a marginal  increment  in  our 
knowledge,  tc  the  duplicate  discoveries,  at  the-  ether. 
Thomas  Kuhn  (7,3)  discusses  the  structure  cf  scienti- 
fic discovery  following  a method  closely  resembling 
the  Spiral  of  Scientific  Method  (14).  He  categorises 
scientific  discoveries  into  two  broad  groups: 

1 A discovery  that  is  predictable  on  the  basis 
of  existing  knowledge ; and 

2 A discovery  that  is  not  predictable  on  the 
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basis  of  existing  knowledge,  and  it  gives  a new 
orientation  to  the  thinking  in  the  fiold  of  study 
concerned . 

The  filling  of  the  gaps  in  the  Periodic  Table 
through  the  discovery  of  new  elements,  and  the  iso- 
lation of  antibiotics  from  micro  organisms  are 
examples  of  discovery  of  Kind  1,  The  discovery  of 
Oxygen,  of  X-ray,  and  the  original  discovery  of  anti- 
biotic are  examples  of  discovery  of  Kind  2.  To 
these  two  kinds  of  ideas,  we  can  add  a third  group: 
the  unintended  duplicate  discoveries. 

1 Shaping  the  Growth-Curve 

. The  different  kinds  of  ideas  and  the  proportion 
in  uhich  each  of  them  occur  at  different  periods  of 
time  in  a subject  field,  shape  the  growth-curve  for 
that  segaent  of  the  universe  of  subjects.  Por  in-  . 
stance,  the  introduction  of  a seminal  idea  in  a sub- 
ject-field usually  accelerates  applied  and  develop- 
mental research  leading  to  an  almost  continuous 
stream  of  near-seminal  ideas.  This  could  lead  to  a 
continuous  exponential  growth  of  the  subject  concerned. 
However,  in  most  cases,  the  upper  part  of  the  growth- 
curve  begins  to  bend  down  or  tends  to  stabilise  over 
a range.  This  may,  at  least  in  part,  be  due  to  the 
increased  chances  of  duplication  of  discoveries  when 
applied  and  developmental  research  accelerates. 

14  Wastage  due  to.  Duplication 

The  documentalist  is  also  interested  in  un- 
intended duplication  of  discoveries  from  another 
angle.  Duplication  of  research  effort  is  a drain 
on  the  investment  in  research  and  development.  A 
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part  of  the  duplication  ra$y  be  due  to  seme  deficiency 
in  the  infonaati on-transfer  cha.in.  Por  instance  > on 
the  basis  of  a survey  conducted  by  Aslib,  Marty.n 
writes  that  the  annual  cost  of  unintentional  dupli- 
cation of  research  in  UK,  due  to  the  belated  availa- 
bility of  information  on  the  project  of  research, 
"could  easily  be  double  the  estimate  of  f,  6 million" 
(9)-  The  question,  therefore,  arises  whether  a know- 
ledge of  the  pattern  of  duplication  of  oiscovc-ry  in 
a given  field  could  help  in  minimising  ouch  un- 
intended duplication  through  a 

1 Reorganisation  of  the  research  programme; 

2 Re-designing  the  documentation  and  other  ser- 
vices meant  to  help  the  research  v/orkor  in  getting 
published  information  on  the  specific  subject  of  his 
interest  at  the  moment;  and 

3 Sstabli  ^iing  greater  coordination  and  rappert 
between  research  team,  documentation  team,  and  the 
document  finding  system. 

15  Wider  Context:  Science  of  Science 

The  study  of  duplication  of  research  has  also 
much  wider  implications,  when  viewed  in  the  broader 
context  of  the  structure,  development,  and  social 
implications  of  science  (3,12).  The  increasing 
emphasis  placed  on  better  utilisation  of  the  findings 
of  scientific  res^aren  and  on  the  conservation  of 
research  potential  has,  in  recent  years,  led  histo- 
rians of  science,  philosophers  of  science,  science 
policy  makers,  educators,  those  involved  in  national 
economic  planning  and  docuuent&iists  to  take  a closer 
look  at  science  as  a subject  and  et  the  people  ana 
programmes  involved  in  its  development.  Th*„  qu^s- 


Duplication  of  Discovery 


oC15 


tions  to  which  answers  are  sought  relate  to  the 
"charge  of  state"  taking  place  in  science  and  its 
social  implications-  The  topics  considered  include, 
among  others,  the  following! 

1 Pattern  of  change  and  growth  of  different 
disciplines  and  causes  for  the  particular  patterns; 

2 Hate  of  charge  and  growth  in  different  disci- 
plines ; 

3 Social  implications  of  the  change  and  growth 
of  science; 

4 Pattern  and  structure  of  discovery; 

5 Pattern  of  duplication  and  simultaneous  dis- 
coveries; 

/ 

6 Psychology  of  scientific  research  in  the 
context  of  the  dynamism  of  change  and  growth  of 
science; 

7 Means  of  cormaunicati  on  between  scientists,  and 
between  the  scientist  and  the  comman  man; 

8 Utilisation  of  the  findings  of  research  in  the 
context  of  differences  in  social  groups  — state  of 
technological  development,  educational,  historical, 
political,  economical,  and  sociological  backgrounds; 
and 

9 Organisation  for  research  conducive  to  the 
development  of  the  disciplines  and  contribution  to 
human  welfare. 

Different  aspects  of  the  above-me?itioned  topics 
have  been  studied  by  specialists  in  different  disci- 
plines — philosophy  of  science,  history  of  science, 
social  epistemology,  statistical  bibliography, 
management  of  science,  etc.  Different  approaches  — 
theoretical,  descriptive,  experimental,  and  statis- 
tical — to  the  study  of  the  problems  are  being 
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tried.  Various  techniques  including  statistical  cal- 
culus and  operations  research,  are  being  used.  A 
large  number  of  documents  dealing  with  one  or  the 
other  aspects  of  the  above-mentioned  problems  have 
been  published  in  recent  years.  The  questions,  for 
which  answers  arc  3 ought , and  the  methods  and  tech- 
niques used  in  finding  answers , are  now  gathered  to- 
gether within  the  scope  of  a new  discipline  called 
"Science  df  science".  In  his  book  Social  function 
of  science  (1939),  J J>  Bernal  focussed  attention  on 
some  of  those  questions  relating  to  the  impact  of 
science  on  society.  In  celebration  of  the  twenty- 
fifth  year  of  publication  of  that  book,  a symposium 
on  "Science  of  science"  was  organised  in  1 964-  (4). 

The  establishment  of  an  international  institute  for 
studies  in  science  of  science  was  recommended . 

16  Scope  of  the  Paper 

As  one  of  the  questions  in  science  of  science, 
the  incidence  of  multiple  discoveries  has  been 
studied  among  others  by  Merton  and  by  Barber  (1,2). 
Merton  (10)  showed  that,  to  a certan  degree,  the 
incidence  of  multiple  discoveries  obeyed  Poisson 
Distribution.  On  this,  Price  remarked  (13)  "The 
multiplicity  of  discovery  runs  so  high  in  so  many 
cases  that  one  is  almost  persuaded  that  it  is  a wide- 
spread occurrence  rather  than  a chance  rarity.  In 
an  earlier  paper  (11),  some  aspects  of  the  discovery 
and  duplication  of  antibiotics  were  examined.  The 
problems  in  deeming  the  work  of  isolation  of  an 
antibiotic,  which  is  subsequently  identified  with 
an  antibiotic  already  reported,  as  duplication  and 
wastage  of  research  effort  were  also  discussed.  In 
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the  present  paper,  besides  presenting  data  on  di  s-. 
covory  and  duplication  of  antibiotics,  an  attempt  has 
been  made  to  use  stati  stical  calculus  to  study: 

1 .The  trend  in  duplication; 

2 The  distribution  of  duplication;  and 

3 The  relationship  between  duplication  and  dis- 
covery. 

2 DEFINITION  AND  NOTATION 

21  Definition  of  Duplication 

For  the  purpose  of  this  paper,  a discovery  of  an 
antibiotic  is  considered  a duplication  if  that  anti- 
biotic has  been  identified  with  another  antibiotic  al- 
ready discovered  and  so  reported  in  published  docu- 
ments irrespective  of  whether  the  compounds  were 
produced  by  the  same  or  different  species  of  micro 
organisms.  There  may  be  several  reports  on  an  anti- 
biotic before  it  is  identified  with  a known  anti- 
biotic. The  number  of  duplications  is  taken  as  one 
only  in  each  of  such  cases. 

22  Notatj  on  Used 

The  following  notation  is  used: 

X.  = Name or  of  reported  discoveries  of  antibiotics 

in  yt?ar  t . 

Y.  = Number  of  new  discoveries  of  antibiotics  in 

year  t . 

3^  = Number  of  duplications  in  year  t. 

Thus,  X^  - Y.  + Z^. 

3 DATA  ON  DISCOVERY 

In  the  present  work,  the  data  reported  earlier 
(11)  have  been  used.  Scrutiny  of  the  data  presented 
earlier  indicated  a few  minor  discrepancies.  These 
have  been  rectified.  Table  1 gives  year-wise  data 
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on  reports  on  discoveries,  new  discoveries,  and 
duplications.  Taole  2 gives  detailed  data  on  dupli- 
cation of  antibiotics  derived  from  Fungi  and  Actino- 
riycetes  separately. 


31  Table  1.  Year-Wise  Data  on  Reports  of  Discovery, 
New  Discovery,  and  Duplication 


SN*  J 

Year 

Xt 

yr  t 

"t 

....  . 1 

Zt 

1 

1937 

2 

1 

1 

2 

38 

3 

2 

1 

3 

39 

8 

8 

0 

4 

40 

5 

2 

3 

5 

41 

3 

3 

0 

6 

42 

15 

7 

8 

7 

43 

10 

6 , 

4 

8 

44 

20 

13 

7 

9 

45 

25 

17 

8 

10 

46 

27 

25 

2 

11 

47 

54 

35 

19 

12 

48 

44 

36 

8 

13 

49 

51 

35 

16 

14 

• 50 

42 

30 

12 

15 

51 

53 

37 

16 

1 6 

52 

58 

46 

12 

17 

53 

68 

54 

14 

18 

54 

84 

62 

22 

19 

55 

82 

60 

22 

20 

56 

72 

48  ■ 

24 

21 

57 

119 

91 

28 

22 

56 

79 

57 

22 

23 

59 

95 

70 

25 

24 

60 

89 

69 

20 

25 

61 

62 

45 

17 

26 

62 

93 

67 

26 

27 

63 

107 

77 

30 

28 

04 

100 

80  , 

20 

29 

65 

83 

60 

23 

30 

66 

' 77 

60 

17 

n - 30 

1,630 

lYt  = 1,203 

rzt=  407 
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32  Table  2.  Data  on  Frequency  of  Duplication 


N of 
times 
re- 
ported 

N of 
times 
dupli- 
cated 

Antibiotics  from 

Total 

Fungi  ,etc 
(1907-66) 

Actinomycetes 

(1937-66) 

1 

0 

371 

1,018 

' 1 ,389 

2 

1 

39 

. 79 

118 

3 

2 

12 

20 

32 

4 

3 

7 

15 

22 

5 

4 

2 

7 

9 

6 

5 

4 

7 

11 

7 

6 . 

2 

4 

6 

8 

7 

1 

1 

2 

9 

8 

— 

- 

- 

10  ' 

9 

— 

— 

11 

' 10 

1 

1 

2 

12 

11 

1 

— 

1 

13 

12 

— 

1 

1 

14 

13 

— 

— 

- 

15 

14 

- 

— 

— 

16 

15 

— 

— 

— 

17 

16 

- 

— 

- 

18 

17 

— 

— 

— 

18 

1 

- 

1 

Total 

441 

1 ,153 

1 ,594 

33  Annotation 

1 Out  of  the  4^1  antibiotics  derived  from  Fungi, 
etc,  about  04  per  cent  were  not  duplicates,  and  about 
16  per  cent  were  duplicated  one  or  more  times. 

2 Out  of  the  1,153  antibiotics  derived  from 
Actinomycetes,  about  68  per  cent  were  not  duplicates, 
and  12  per  cent  were  duplicated  one  or  more  times. 

3 Out  of  the  total  1 ,594  antibiotics  derived 
from  the  two  groups  of  micro  organisms,  about  87 
per  cent  were  not  duplicates  and  about  13  per  cent 
were  duplicated  one  or  more  tines. 
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4 It  is  worth  noting  that  in  the  case  of  anti- 
biotics derived  frora  Fungi  , etc  , the  work  was  spread 
over  a period  of  tO  ;/oars  (1907-6G),  whereas  in  the 
case  of  those  antibio  . ics  derived  from  Actinomycetes, 
the  work  was  spread  over  a period  of  30  years  only 
(1937-66). 

5 The  average  rate  of  discovery  and  the  ave- 
rage rate  of  duplication  of  antibiotics  derived  from 
Fungi , etc,  ever  the  uO-year  period  was  7.4  and  1.2 
respectively. 

6 The  average  rate.  of  discovery  and  the  average 
rate  of  duplication  of  antibiotics  derived  from 
Actinorayce fcos  over  the  30-year  period  was  36.4  and 
4.5  respectively. 

7 In  the  case  of  antibiotics  frora  Fungi,  etc, 
one  out  of  every  six  discoveries  was  a duplicate. 

In  the  case  of  antibiotics  from  Actinomycetes , one 
out  of  every  eight  discoveries  was  a duplicate. 

8 It  is  also  worth  noting  that  the  first  anti- 
biotic derived  from  Fungi  etc  included  in  this  study 
was  reported  in  '907  und  the  first  duplication 
occurred  five  years  later  in  1912.  On  the  other  hand, 
the  first  antibiotic  derived  from  Actinomycetes  in- 
cluded in  this  study  was  reported  in  1937  and  the 
first  duplication  did  not  occur  until  ten  years 
later  in  1947. 


4 TK3N3  IN  DUPLICATION 
41  Index  of  Trend 

An  Index  1^  (duplication  rate)  was  used  to 

study  the  trend.  1^.  is  defined  as: 

_ N of  duplications  upto  year  t x 

q JT  of  reported  discoveries  upto  year  t 
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It  is  obvious  that  I+  can  vary  from  0 to  100.  A 
higher  value  of  1^  will  nean  duplication  to  a greater 
extent  and  vico-versa.  Table  3 gives  the  value 
of  1^.  for  selected  years. 

411  Table  3.  Value  of  1^  for  Selected  Years 


Year 

(t) 

Cumulative  N of 

Jt 

Discoveries 

Duplications 

1916 

9 

4 

44.4 

1926 

12 

4 

33.3 

1931 

26 

14 

53.8 

1936 

45 

21 

46.7 

1941 

66 

26 

40.0 

1946 

118 

34 

28.8 

1951 

362 

105 

29-0 

1956 

728 

199 

27.3 

1961 

1,172 

311 

26.5 

1966 

1 ,632 

427 

26.2 

412  Anno  Nation 

1 Over  the  first  ten-year  period  1916-26,  the 
duplication  rate  dropped  from  44  per  cent  to  33  per 
cent . 

2 Over  the  next  five-year  period  1926-31  , the 
duplication  rate  increased  quite  steeply  to  reach 

a maximum  of  nearly  54  per  cent. 

3 From  1931  onwards,  the  duplication  rate  has 
steadily  declined  reaching  a minimum  of  about  26  per 

O 
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cent  in  1966. 

4 It  nay  be  worth  noting  that  over  the  five- 
year  period  I94I-46,  the  drop  in  the  duplicate 
rate  was  far'rly  3teep  as  compared  to  the  steo' 
cline,  almost  tending  to  a levelling  off,  in 

next  twenty  years  1946-66. 

i 

5 A possible  reason  for  this  kind  of  picture 
may  be  that  in  the  period  1943-66,  the  researches 
for  the  isolation  of  antibiotics  were  accelerated 
to  a considerable  extent  following  the  debut  of 
pencillin  as  a "wonder  drug"  about  1941-2.  There- 
fore, the  "production  rate"  far  outclassed  the 
duplication  rate  during  that  period. 

The  trend  in  discovery  and  duplication  during 
the  thirty -year  period  1937-06  is  examined  further 
in  the  next  section. 

42  Trend 

The  data  for  and  given  in  Table  1 in 
Sec  31  are  presented  in  the  form  of  a graph  in  Fig  1. 
It  is  seen  that  the  number  of  reported  discoveries 
(X^)  and  that  of  duplications  (Z^)  both  increase 
with  tine.  It  i3  also  seen  that  the  behaviour  of 
the  functional  relations  (X^. , t)  and  (Z^,  t)  is 
different.  Tho  statistical  analysis  described 
below  confirms  till  s. 
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421.  Fig  1.  Trend  of  and  Z^ 
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43  Regression 

The  following  regression  relations 


T*“  

*•1 + 

#"lt 

li 

-P 

C<2  + 

i/^2 1 

were  considered  adequate.  The  unknown  parameters 
*2  ’ i/^l  5 (/-  2 were  estimated  by  the  Method  of 

Least  Squares.  The  equations  obtained  were  as 


follows  5 

Xt  = - 2.9904  + 3.6985t  

Zt  = 0.1609  + 0.9079t  C2J 


44  Analysis  of  Variance 

The  existence  of  the  regression  was  confirmed 
with  the  Analysis  of  Variance  technique.  The  AITOVA 
tables  for  and  /”2 J are  given  below. 

2 

The  expected  values  of  etc  are  taken 

from  Statistical  tables  by  Rao  and  others  (15). 


441  Table  4.  AN OVA' for  C'J 


! 1 

1 

Source  of  } df. 
Variation  j * 

S ! 

SS 

1 

MSS 

TP 

mlm 

Calc 

Exp  (1?5) 

Regression  1 

Residual  28 

30,740.3 

5,972.4 

30,740.3 

213.3 

144.1 

7.64 

Total  29 

36,712.7 

f 
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442  Table  5.  AITOVA  for  C2J 


Source  of 

df 

MSS 

P 

Variation 

uO 

Calc 

j 3xp  (15S) 

Regression 

Residual 

1 

28 

1 ,852,6' 
618.8 

1 ,852.6 
22.1 

83.8 

7.64 

Total 

29 

2,471 .4 

45  Heterogeneity  of  Regression 

A further  test  was  done  to  confirm  the  hetero- 
geneity of  the  two  regressions.  This  test  is  dis- 
cussed by  Kempthome  (5).  The  ANOVA  table  is  given 
below. 


451  Table  6.  __ANOVA  to  test  (jh^  - (jb  2 


1 

Source  of 

r 

df 

1 < 
s 1 

qcj 

00 

1 

MSS 

P 

Variation 

Calc 

| Dxp 

w 

Common  {[*' 

1 

23,842199 

2,384.99 

f 

Difference 

1 

8,749.85 

8,749 . 35 

Individual^-  2 
Residual  56 

32,592.84 
6,5.91  .20 

16,296.42 

117.70 

133.5 

5. 

15 

Total  with- 
in sets 

58 

39,184.04 

Therefore,^  ^ ^ 


5 DISTRIBUTION  OP  DUPLICATION 

Merton’s  study  referred  to  in  Sec  16  has  indi- 
cated that  there  may  be  predictable  regularity  in 
multiple  discoveries.  Therefore,  an  attempt  was 
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made  to  fit  a known  distribution  to  the  data  present- 
ed in  Table  2 in  Sec  32. 


51  Fitting  a Modified  Poisson  Distribution 

A random  variable  X is  said  to  have  the  Modified 
Poisson  Distribution  (6)  if 

1 X lias  Poisson  Distribution  with  X as  para- 
meter; and 

2 itself  has  a Oauna  Di  stri  but  ion . 


In  the  Modified  Poisson  Distribution,  it  can  be  shown 
that  4 


p(p>1 +(p+2)  ... 

(r-1)!  (u+1 9 


(p+(r-1 )) 


nj 


where  p and  c are  constants  which  are  estimated  by 
using  the  follow  in;;  relations: 

Mean  of  X = X = p/c  

p 

Variance  of  X = Var  (X)  = p/c  + p/e  77^77 


Using  Qnd  /7r-.7 > P and  c were  separately  esti- 

mated for  the  data  on  antibiotics  from  Fungi  etc, 
Actinonycetes  and  for  the  pooled  data  given  in 
Table  2 in  Sec  32.  Using  the  expected  fre- 

quencies were  computed.  A.X  goodness  of  fit  test 
wao  done  to  examine  the  goodness  of  fit.  For  the 
purpose  of  fitting  the  distribution,  the  upper  tail 
of  the  distribution  fret,  duplication  0 and  above  were 
onitted.  Table  7 gives  details  of  the  goodness  of  fit. 
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52  Table  7.  Observer!  and  Expected  Frequencies  of 
Duplication , and  Test  for  Goodness  of  Fit 


N of 
times 
dupli- 
cated 

1!  of  AntiDio- 
tics  from 
Fungi , etc 

M of  Antibio- 
tics from 
Actinomycetes 

Total 

Ob- 

served 

ISxpec- : 
ted°  | 

Ob- 

1 served 

f 

I Expec-  j 
j tea0 

' Ob-  I 

served  J 

Expec- 

ted 

0 

371 

364.2 

1 ,018 

1 ,011.6 

1 ,380  1 

,380.5 

1 

39 

44.3 

79 

81  .9 

118 

121.5 

. 2- 

12 

15.8 

20 

29.5 

32 

44.2 

3 

7 

,6.9 

15 

13.3 

22 

20.2 

4 

2* 

3.3 

7 

6.7 

9 

10.1 

5 

4* 

1 .6 

7* 

3.5 

11 

5.4 

6 

2* 

0.8 

4* 

1.9 

6* 

2.9 

7 

1* 

0.4 

1* 

1.1 

2* 

1.7 

"<1 

. 2.93 
9.49 

8.23 

for  4 di  12.59 

for  4 df 

12.25 

12.59 

for  6 

* Grouped  data  used.  ’Value  corrected  to  first 

decimal  place 


521  Annotation 

1 In  all  the  three  cases,  the  goodness  of  fit 
was  confirmed. 

2 It  inJicetos  that  there  exists  a predictable 
regularity  in  duplication.  Merton' 3 findings  about 
multiple  discoveries  are  thus  valid  in  the  case  of 
duplications  also. 

6 RELATION  DAT'/DEH  DUPLICATION  AIA)  DISCOVERY  . 

It  -.a ay  be  seen  from  Table  1 in  Sec  ’1  that  X., 

* t 

Yt,  and  V.  generally  increase  with  t.  To  study  the 
relationships  between  the  three  variables,  a Re- 
gression Analysis  was  done.  The  findings  of  such 
an  analysis  would  not  only  indicate  relationship 
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between  the  variables,  but  also  help  in  predicting 
the  changes  in  trie  value  of  the  variables  with  time. 

61  Scatter  Diagram 

Three  scatter  diagrams  were  plotted  for  (Xt,Y  ), 
(Zt,Yt),  and  (Xt  ,Zt)  respectively. 

6 1 1 2 . Scatter  Diagram  ( X , , V . ) 

v 0 


3 
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612  Fi£_5.  Scatter  Diagram  (Z^,  Y^) 


Y 
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613  Fig  4 • Scatter  Diagram  (X^.,  Z^.) 


>■ 


O 

ERJC 


544 


Duplication  of  Discoveiy 


JC621 


62  Linear  Relation 

The  scatter  diagrams  indicate  the  possi  bility 
of  a linear  relation  between  the  respective  pairs 
of  variables.  To  examine  this,  the  following 
linear  relations  were  assumed: 


where , o( 


— ^Co  + (p*  * * ' 

• ••  C^J 

= c<‘i  + fhr Zt 

...  Cx J 

= c<  2 + <^2Xt 

•...  c*J 

€<1  * <2*  , 

ft 

and  (/  2 are 

constants  to  be  estimated  from  data. 


Least  square  estimates  of  these  constants  were 
obtained  by  using  the  data  given  in  Table  1 in  Sec 
31.  The  estimated  equations  were i 


Yt  = - 0.8075. 

+ 0.7529  Xt 

f'J 

Y.  = 2.004 

.+  2.6711  Zt  . . . 

'L‘  \7 

St  = 0.081 < 

+ 0.2471  Xt  ... 

C"J 

621  Residual 

Using  » and  C H _7 » residua?  3 

were  computed  for  each  case.  The  values  were  ar 
follows 

£ (Y.  - Y.)  = 0.000 

E(Yt-Yt)  = 0.008 

£2  (5t  - Zt)  * 0.002 

The  value  of  the  sun  of  residues  in  each  ca:  e ic 
nearly  equal  to  zero,  the  theoretical  value  for  a 
perfect  fit  of  the  straight  line  for  the  lirear 
relations. 
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63  Analysis  of  Variance 

The  Analysis  of  Variance  teclmique  was  used  go 
test  the  hypothesis: 

Hoi  = = 0 for  i = 1 , 2,  3 ......  Z”12_7 

Tabxeo  6,  9,  and  10  give  details  of  ANOVA  tables  for 
the  three  functions  /” ’,  ^To_7t  and  respec- 

tively. 


631  Table  8.  ANOVA  for  C^J 


Source  of 

df 

SS 

HSS 

P 

Va riation 

Calc 

3xp  ( 1#) 

Regression 

1 

.20,809.24 

20,809.24 

2,939.26 

7.64 

Residual 

28 

229.46 

8.2 

Total 

29 

21  ,038.70 

632  Table  9.  ANOVA  for  /To  7 


Source  of 

df 

1 

SS 

1 r 

I 7/QC 

? 

Variation 

Hog 

\ 

1 1 

Calc 

1 

Sxp  (1#) 

Regresei on 
Red  oual 

1 

28 

17,632.82 

3,405.88 

17,032.82 

122.64 

144.90 

7.04 

Total 

29 

21,038.70 

r. 
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633  Table  10.  AKOVA  for  [\\J 


Source  of 

df 

3S 

MSS 

i 

F 

Variation 

Calc  | l:cp  (1<3) 

Regression 

Residual 

1 

28 

2,242.04 

229.33 

2,242.04 

8.19 

273.75  7.C4 

Total 

29 

2,471  .37 

634  Annotation 

1 In  all  tlie  uhree  cases,  the  Full  Ilycitheeic 
C^J  v,'a  s rejected.,  thereby  indicating  strong  rela- 
tionship between  the  nairs  of  variables. 

2 Therefore,  tho  relations  within  the  observed 
range  of  variation,  can  be  used  for  prediction. 

7.  SUITARY  OF  FINIOrf 

The  statistical  analysis  of  the  date  ci  dis- 
covery end  duplication  of  antibiotics  has  i to  tne 
following  findings* 

•1  mhe  total  nurb-sr  of  discoveries,  nev  lis- 
coveries,  and  dupli  oa  ons  in  the  field  of  !,;ti- 
biotics  are  predic tab  .e  by  assuming  linear  r-.lati  ;n- 
ships  between  the  respective  pairs  of  varieties. 

2 The  behaviour  of  duplication  of  discoveries 
of  antibiotics  oanno  t be  left  to  rhancn  alo*  . . 

i 8 a regularity,  in  ;i.e  statistical  etnse,  i its 
behaviour. 

3 Over  the  30-yjar  period  1 937*66 » the  '.upli- 
cation  rate  lias  nearly  halved;  from  about  '•  dupli- 
cate for  every  2 discoveries  to  1 duplicate  'or 
every  4 discoveries. 
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4 There  appears  to  he  a tendency  for  the  cumu- 
lative duplication  to  stabilise  at  about  25  per  cent 
of  the  cumulative  discoveries. 

5 The  reported  discoveries  and  duplications 
both  increase  with  time. 

6 The  behaviour  of  the  functional  relations 
(X^ , t)  and  (Z^,  t)  arc*  different. 

8 F'KTHER  WORK 

81  In  the  earlier  paper  (11),  it  was  reported  that 

1 The  incidence  of  duplication  is  highest  in 
the  year  of  report  of  the  original  discovery;  and 

2 The  incidence  of  duplication  is  highest  among 
the  discoveries  reported  in  one  and  the  same  country. 
Additional  data  has  been  collected  on  these  aspects 
of  duplication.  One  of  the  causes  for  the  pattern 
in  duplication  of  antibiotics  appears  to  be  the  par- 
ticular pattern  of  publication  of  reports  of  dis- 
coveries. This  conjecture  is  being  examined. 

82  Studies  of  the  kir d presented  in  this  paper 
could  be  done  in  other  fields.  Information  on  the 
difference  in  the  pattern  of  duplication  of  dis- 
covery or  confirmation  of  the  pattern  recognised  in 
the  field  of  antibiotics  will  then  be  available  for 
use  in  predicting  the  behaviour  of  duplication  of 
discoveries  in  general. 

91  BIBLIOGRAPHICAL  REFERENCES 

1 Sec  16  BARBER  ''B)  . Science  and  social  order. 
1953.  ‘ 

— and  HIBSCH  (W) , Ed. 
science.  1962. 


2 Sec  16 


Sociology  of 


Duplication  of  Discovery 


JC91 


3 Soc  15  DOBROV  ( G 21)  and  KORENNDI  (A  A).  Infor- 
mational basis  of  scientomotrics . (in 
Mikhailov  (A  I)  and  others,  Ed.  On 
theoretical  problems  of  informatics. 
1969). 


. 4 

Sec 

15 

GOLDSMITH  (if)  and  MAC KAY  (A) , Ed . Science 
of  science.  1964. 

5 

Sec 

45 

KEMPTHOKNE  (0).  Design  ancl  analysis  of 
experiments.  1952. 

6 

Sec 

51 

KENDALL  (M  G)  and  STUART  (A) . Advanced 
theory  of  statistics.  Ed  2.  1958.  VI. 

7 

Sec 

12 

KUHN  (T  S).  Historical  structure  of 
scientific  discovery.  (Science.  136; 
1962;  760-4). 

8 

Sec 

12 

— . Structure  of  scientific  revolution. 
1962. 

9 

Sec 

14 

MARTYR  (J).  Unintentional  duplication 
of  research.  (New  scientist.  21; 
1964;  338). 

10 

Sec 

16 

MERTON  (R  K) . Priorities  in  scientific 
discovery,  etc.  (Amer  soc  rev.  22; 
1957;  635-59). 

11 

Sec 

16 

3 

81 

NEELA1.IEGIIAN  (A).  Discovery,  dupli- 
cation, and  documentations  A case 
study.  (Lib  sc.  5;1968;  Paper  M) . 

12 

Sec 

15 

PRICE  (D  de  S) . Little  science,  big 
science.  1963. 

13 

Sec 

16 

— . — . P 66. 

14 

Sec 

12 

RANGANATHAN  (SR).  Five  laws  of  library 
science. Ed  2.  1957.  Sec  8. 

15 

Sec 

43 

RAO  (C  R)  and  others.  Eormulae  and 
tables  for  statistical  work.  1966. 

549  " '5  o 


PART  K:  I'ANAGEirSUT  OP  TRANSLATION  SERVICE 
•CONTENT  S 


Paper 

N 

Author  and  Title 

Page 

7 A 

RAN CaNA THAN  (S  R) . Triangle  in 
Trane 1 at  ion  Service. 

553-69 

KB 

BALTGA  (B  D) . Research  an^  Develop- 
ment as  a Factor  in  Planning 
Translation  Service:  A Case  Study 
of  Mining  Engineering. 

570-9 

KC 

DE  SARKAR  (B  K) . Some  Aspects  of 
Translation  Service:  A Case  Study 
of  Class  and  Ceramic  Technology. 

580-7 

KD 

MEHTA  (S  N) . Tran  slat ion  of  Serbo- 
Croatian  Scientific  Documents  in 
India. 

588-605 

DRTC  Seminar  (7)(1969).  Paper  KA. 


TRIANGLE  IN  TRANSLATION  SERVICE, 

S R RAN  GA  NATHAN',  National  Research  Professor  in 
Library  Science,  and  'fonorarv  Frofesscr  of  Docu- 
mentation Research  and  Training  Centre.  Bangalore . 


Cultural  need  for  the  translation  of  the 
books  of  one  linguistic  group  into  other 
languages  is  mentioned.  The  part  played  in 
, the  promotion  of  the  translation  of  books  by 
Unesco  in  the  international  plane  and  by  the 
Union  Ministry  of  Education  within  India  are 
mentioned.  The  growing  research-need  for  the 
translation  of  mi crc document s is  traced  from 
beginning  of  the  twentieth  century.  Self- 
translation ser^ioe  is  now  being  replaced  by 
the  triangle  of  translation  service.  Trans- 
lation service  • in  anticipation  by  cover-to- 
co ver  translation  of  periodicals  and  trans- 
lation service  on  demand  are  described.  The 
formation  of  t he  triangle  of  translation 
service  by  the  establishment  of  National 
Translation  Centre,  the  difficulties  of  the 
past,  and  the  need  for  planning  for  the  future, 
particularly  in  respect  of  providing  special 
training  for  technical  translators,  are  dis- 
cussed. The  need  for  revision  of.  every  piece 
of  translation  before  despatching  it  te  the 
party  and  the  advantage  of  caving  a Trans- 
lation Bank  are  mentioned*  The  course  for 
do cumentalist  should  not  include  translation 
work,  but  should  be  restricted  to  the  mana- 
gerial aspect  of  providing  translation 
service. 

I CULTURAL  NEED  FOR  TRANSLATION  OF  BOOKS 

II  Promotion  of  Friendly  Relation  among  Cultural 
Groups 

One  of  the  means  of  promoting  a friendly  under- 
standing among  the  national  groups  in  the  world  and 
among  the  linguistic  groups  in  one  and  the  same 
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country,  such  as  India,  is  to  help  each  group  to 
know  about  the  culture  of  each  of  the  others.  One 
method  for  this  is  the  promotion  of  the  transla- 
tion of  some  of  the  outstanding  books  in  each  group 
into  the  language  of  each  of  the  other  groups. 

12  Bilateralism  in  Translation  Service 

In  the  past,  translation  of  books  was  largely 
left  to  casual  personal  effort.  There  are  many 
examples  of  this  from  very  old  times  down  to  this 
day.  In  translation  work  of  this  kind,  the  produ- 
cer and  the  consumer  of  the  translation  were  the 
only  two  essential  parties  in  respect  of  books. 

This  amounted  to  Bilateralism  in  Translation  Service 
intended  to  serve  cultural  needs. 

13  Triangle  Formed  in  the  International  Plane 

Today,  as  part  of  its  statutory  cultural  func- 
tion, Unesco  (=  Organ  of  UN  for  Education,  Science, 
and  Culture)  has  started  the  policy  of  stimulating 
translation  service  in  respect  of  the  books  of  the 
different  national  groups  as  part  of  its  cultural 
function.  Its  serial,  Index  .translat ionumt  Inter- 
national biblipgrarhv  of  translations,  started  in 
1948,  is  a token  of  its  interest  in  this  promotional 
work.  Further,  this  serial  discloses  the  fallow 
areas  in  translation  service  needing  to  be  developed 
The  promotion  role  of  Unesco  has  formed  a triangle 
in  translation  service  for  cultural  purposes. 

14  Triangle  formed  within  India 

In  India,  the  Union  Ministry  of  Education  is 
promoting  the  translation  of  important  books  from 
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each  Indian  language  into  each  of  the  others,  as  part 
of  the  Government's  endeavour  in  the  promotion  of 
national  integration.  This  promotion-role  of  the 
Union  Ministry  of  Education  has  formed  a triangle 
in  translation  service  among  the  languages  of  India, 

1 5 Role  of  Library 

In  the  formation  of  the  triangle  of  translation 
service  of  whole  books,  a library  has  not  had  any 
essential  role  till  now.  But  the  Reference  Section 
of  a library  can  play  some  part  by  bringing  to  the 
notice  of  the  promoting  body  the  names  of  the  books 
in  different  languages  for  which  there  is  demand  for 
translation  into  the  language  of  the  library.  Orga- 
nisationally it  is  desirable  for  the  findings  of  the 
diverse  '.libraries  in  a linguistic  area  to  be  con- 
sol idateci  by  the  Library  Association  of  the  area  and 
then  presented  to  the  promoting  body  in  the  sequence 
of  preference. 

2 RESEARCH  MEED  FOR  TRANtlATIOII  01  MICRO  DOCUMENTS 

20  Books  in  Sciences 

The  'iranslation  of  books  in  Sciences  can  be  and 
are  left  to  the  care  of  bilateralism  as  in  the  case 
of  the  books  to  be  translated  for  cultural  under- 
stand ing. 

21  Resear oh-in-Relay  and  International  Economy 

Since  the  beginning  of  the  twentieth  century, 
need  has  been  slowly  r.i3ing  for  the  translation,  from 
one  language  into  another,  of  micro  documents, 
such  as  articles  in  periodicals,  embodying  nascent 
ideas  being  continuously  created  by  research. 

This  has  became  necessary  in  order  to  conserve  the 
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the  research  potential  of  the  world.  International 
economy  in  research  requires  the  avoidance  of  uncoordi 
nated  unintended  repetition  of  the  solo  piece  of 
research  in  two  or  more  centres,  without  the  knowledge 
of  what  has  been  done  elsewhere.  Repetition  Is  worth 
making  only  for  verification  and  confirmation  On 
the  other  hand,  what  is  needed  is  builc.irg  further 
on  the  basis  of  what  has  been  done,  in  other  words, 
research  work  in  the  world  should  be  helped  as  nuch- 
as possible  to  run  on  relay  basis.  ?,vt  two  factors 
have  been  standing  in  the  way  of  achieving  th..s  ends 
Barrier  of  Secrecy  and  Barrier  oe  Language.  The 
removal  of  the  barrier  of  secrecy  is  a matter  of 
high  level  policy.  But  the  removal  of  the  barrier 
of  language  is  not  so. 

22  Before  World  War  I 

Half  a century  ago,  many  of  tne  linguistic  commu- 
nities of  the  world  — particularly  •'.loco  of  Asia, 
Africa,  and  Eastern  Europe  - - were  i>  o r;ata  of 
cultural  exhaustion.  We  ray  say  taut  + he  y wore  in 
one  of  their  period  i c-'-l  rest-phases  . Iacrc.fo.co , 
there  was  net  much  of  research?  and  ther4  v»fc  little 
of  new  micro  ideas  expressed  in  the  ?.ungun ges  of 
such  groups.  New  micro  do  cum  eras  of  research  vd  u.. 
were  being  produced  mostly  in  a fc v;  of  the  Ts'itonic 
and  Latin  languages  only. 

2 3 Self-Translation  Service 

Before  World  War  I,  research  was  largely  sclc- 
research.  Further,  a solo-research  worker  Is  suffi- 
ciently high  up  in  the  intellectual  ooule,  vritn 
capacity  to  acquire  with  ease  a working  knowledge 
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of  two  or  three  foreign  languages.  Therefore,  he 
himself  used  to  do  the  translation  needed  by  him. 

Thus,  the  producer  and  the  consumer  of  translation 
service  was  one  and  the  same.  It  was  a case  of  Self- 
Translation  Service. 

24  Between  ’Vo rid  V/ars  I and  II 

2 4 1 Russian  Do cuments 

After  World  War  I,  'some  of  the  Slavonic  people  - 
particularly  the  Russians  — recovered  from  their  rest 
phase.  They  began  to  produce  a considerable  amount 
of  micro  documents  of  research  value.  But  there 
developed  the  so-called  "iron  curtain"  surrounding 
those  countries.'  There  was  not  much  of  a wish  in 
the  countries  outside  the  "curtain"  to  have  access 
to  the  ideas  created  inside  the  "curtain". 

242  Distortion  ' of  librarian's  Function 

After  World  War  I,  solo-research  slowly  began 
to  give  w.ay  'to  team  research.  Many  of  tho  members 
in  the  team  did  not  occupy  as  high  a place  in  the 
intellectual  scale  as  a solo-r'esear  ch  worker  did  in 
the  earlier  periods.  They  oould  not  learn  several 
languages  and  do  self-translation  service.  The 
community  also  found  it  uneconomical  and  unwise  to 
allow  these  research  workers  to  spend  much  of  their 
time  in  translation  work.  But  in  avoiding  Scylla, 
they  dashed  against  the  Charybdes.  The  librarian 
himself  was  expected  to  do  translation  service. 

For  example,  in  1924  the  Indian  Institute  of  Science 
advertised  for  the  librarian's  post,  stipulating 
that  ability  to  translate  from  foreign  languages 
into  English  was  an  essential  qualification  and  that 
familiarity  with  library  work  would  be  taken  as 
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desirable.  One  of  my  colleagues  in  the  Precedenoy 
College,  who  was  Latin  Ma  .ter  and  knew  some  European 
Languages,  was  appointed  to  the  post.  This  tradition 
could  not  be  broken  till  1951* 

243  Distortion  in  Librarian's  Education 

When  I joined  the  School  of  Librar ianship  of 
the  University  College  (London)  in  1924,  learning  of 
two  European  languages  was  compulsory.  After  going 
throu^ithe  grind  in  the  elementary  grammar  of  the 
two  languages  for  two  weeks,  I told  the  Director 
of  the  School  that  this  part  of  the  course  would 
hardly  be  of  any  use  to  me.  I was  exempted.  Un- 
fortunately, even  today  some  of  our  universities 
load  the  curriculum  for  librarians  by  prescribing 
the  study  of  a language  or  two.  This  may  have  to  be 
attributed  to  several  causes :- 

1 Teaching  of  repetitive  library  routine  is  taken 
to  be  the  main  objective; 

2 There  has  been  little  realisation  of  the  need  to 
teach  library  science  as  a professional  subject; 

3 There  is  hardly  any  attempt  to  teach  library 
science  as  a descipline  based  on  its  own  fundamental 
laws,  leading  to  continuous  improvements  in  library 
techniques  to  meet  the  changing  social  demands  on 
the  library; 

4 Hardly  any  research  is  being  done  in  library 
science  by  the  teachers  of  library  science  in  many 
universities;  and 

5 It  is  not  realised  that  teaching  can  only  be 
transmissive  and  not  creative  and  inspiring,  unless 
it  is  research-based. 
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25  Barrier  of  Secrecy  being  Reduced 

It  is  now  being  increasingly  realised  that 
science  is  international  unlike  culture.  Therefore, 
there  is  a tendency  to  reduce  the  Barrier  of  Secrecy 
in  respect  of  nascent  micro  ideas  in  the  sciences  — 
natural  as  well  as  social . 

26  Increase  in  the  Languages  Embodying  Research 
Results 

After  World  War  II,  many  of  the  Asian  and  African 
people  have  recovered  from  their  rest-phase.  They 
are  no w bursting  into  new  intellectual  life.  The 
Chinese,  the  Japanese,  and  the  Indians  are  examples. 
The  Chinese  and  Japanese  use  their  own  respective 
languages  for  the  micro  documents  embodying  the 
results  of  their  research.  Due  to  historic  reasons, 
India  is  using  English  as  the  medium,  though  there 
is  a desire  to  change  over  to  the  Indian  languages. 

On  the  whole,  there  are  nearly  80  languages  in  which 
micro  documents  are  beginning  to  appear.  It  is  no 
longer  possible  for  a research  worker  to  know  all  the 
foreign  languages  in  which  valuab?.e  results  of 
"research  in  his  own  field  are  being  published.  Nor 
can  he  ignore  them  except  at  his  own  peril. 

27  New  Look  on  Translation  Service 

Due  to  the  increase  in  the  languages  of  the  micro 
documents  of  research,  the  reduction  in  the  Barrier 
of  Secrecy  and  the  increase  in  the  number  of  micro 
documents  produced  ir  a year,  the  translation  work 
to  be  done  has  increased  considerably.  The  work 
of  the  librarian,  involved  in  serving  micro  documents 
to  research  workers  has  become,  an  exacting  full- 
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timed  work.  It  needs  also  continuing  improvement  of 
library  techniques.  To  e phasise  this  he  is  now 
called  a Documental 1st . His  time  is  not  available 
for  translation  work.  Hor  is  the  title  oi  the  research 
workers  themselves  available  .'or  the  purpose.  There- 
fore, after  World  War  II,  a new  look  and  rethinking 
have  taken  place  in  respect  of  translation  service. 

3 TECHNICAL  TRANSLATION  PRO I ESC 10 N 

31  Division  of  Labour 

Sec  27  suggests  a further  division  cf  labour  in 
serving  research  workers.  This  highlights  the  impor- 
tance of  recognising  Technical  Translation  as  work 
for  a new  profession.  Its  qualifications  end  strength 
should  be  examined. 

32  Knowledge  of  the  Technical  Jargon  cf  a Subject 

Three  parameters  govern  the  vnrk  cf  a trans- 
lator — translated-fron  language,  ticnslanr c- 
into  language,  and  the  subject  of  the  micro  docu- 
ment translated.  That  t h'  translator  ouould  have  <. 
knowledge  ol  the  two  languages  gees  without  saying. 
But,  this  is  too  looso  a otatemnt . .for,  the  language 
of  a micro  document  embodying  accent  idea  in  arg 
subject  is  not  Just  the  natural  language  in  which  the 
document  appears  to  be.  In  reelity,  it  is  a Techni- 
cal Jargon  of  the  natural  language.  The  semantic 
content  of  a word  in  she  Technical  Jargon  is  often 
different  from  that  of  the  same  word  in  the  natural 
language.  The  translator  should  therefore  be  well- 
versed  in  the  Technical  Jargons  of  both  the  languages 
pertaining  to  the  subject  of  the  document. 
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33  International  Nomenclature 

In  a subject  in  which  an  international  nomen- 
clature has  been  established,  the  translator  should 
know  it.  International  nomenclature  is  being  established 
for  several  subject  fields  by  their  respective 
International  Committees.  Biological  Sciences  have 
made  good  progress.  The  progress  in  Physical 
Sciences  is  less.  Hardly  anything  has  been  done  in 
the  Social  Sciences;  it  has  not  been  done  to  any 
stable  degree  even  within  a natural  language.  But 
in  no  subject  field  international  nomenclature  is 
complete.  Therefore,  there  will  always  be  a residue 
of  Technical  Jargon  in  each  of  the  languages  for 
each  subject. 

34  Treachery  of  Homonyms  and  Synonyms 

A translator  should  bo  fully  conversant  with 
the  trecherous  nature  of  the  homonyms,  outside  the 
established  Technical  Jargon  inn  subject-.!  iold . 

The  synonyms  are  even  more  trocherovs.  For,  it  is 
se'.dom  that  they  nru  co-extensivo  in  their  semantic 
content.  The  co  *c>:t  rsiveness  nay  be  anything  bet- 
ween the  full  one  at  one  extreme  and  a very  slight 
one  at  the  othor  extreme.  In  tho  Social  Sciences, 
the  undertones  and  t,h<  overtones  going  with  a word 
create  an  additional  difficulty  in  translation  work. 

Any  mistake  due  to  homonyms  and  synonyms  will  distort 
the  translation  even  to  a dangerous  ext3nA.  The 
avoidance  of  this  requires  that  the  translator  should 
have  a fair  knowledge  of  the  subject-field. 

35  Education  of  Translator 

It  is  generally  believed  that-  a general  course 
in  a foreign  language  is  a sufficient  qualification 
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for  a translator;  with  this  view,  sore  of  the  Indian 
universities  are  giving  general  Diploma  course  in 
some  foreigr  1 engages.  1 realised  the  fallacy  of 
this  idea  to  a considerable  exten;  during  ny  visit 
to  the  Humboldt  University  in  Zaet  3o  lin  in  1961. 
There  the  Departmental  Head  told  me  thet  ho  was 
considering  regulations  for  the  training  of  technical 
translators.  The  intention  \as  that  each  translator 
should  qualify  himself  during  the  course  cf  sufcdy 
for  translation  of  nascent  documents  ..r  one  or  tv,o 
specified  subject-fields  from  a specified  language 
into  German.  If  there  are  L translated -from  langua- 
ges and  S subject-fields,  the  ideal  will  be  to  have 
LS  courses  for  translators,  tVe  shall  denoto  this 
hereafter  by  the  term  ’LS-Cowbinat ion: . No  doubt, 
this  is  an  ideal  to  hi  aimed. 

4 TRANSLATION  IN  ANTICIPATION:  CU7ET-T0-C0VER 
TRANSLATION 

Cover-to-Cover  Translation  of  foreign  periodicals 
is  in  vide  practice  in  USA,  7or  o.ar.pia  Its  National 
Science  Foundation  s-'rscred  in  the  translation 

of  one  Chinese  periodical  in  Jfathemat iesj  one  Japanese 
periodical  (one  in  Llectiical  Engineering  and  one  in 
Electronics);  eleven  Polish  periodicals  (mode  up  of 
one  in  Physics,  one  in  Biochei.ito  ry  and  nine  in 
Medical  Sciences);  and  nine  Yugoslavian  periodicals 
(made  up  of  one  in  piiysi.ee,  one  ,*,r.  Chemistry , cne  in 
Medical  Sciences).  Pussian  accounts  for  the  largest 
number.  In  1949,  the  first  attempt  at  cover-to- 
. cover  translation  of  a Russain  periodical  into 
English  was  made  in  USA.  tv  war  the  translation 
of  the  2hurnal  Obs^phei  KUjfcll  (Journal  of. Genital 
Chemistry) . a monthly  publication  with  an  annual 
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subscription  of  about  P.3  900.  By  1968,  the  number  of 
cover-to-cover  English  translations  of  Russian  perio- 
dicals reached  161  in  USA,  UK,  and  Canada  taken  to- 
gether. The  average  annual  subscription  to  them  is 
about  Us  600.  The  annual  subscription  to  all  of  them 
will  be  about  Rs  100,000.  Certainly  no  library  in 
India  can  afford  it.  Then  there  is  the  question  of 
■?. he  foreign  exchange.  If  it’ is  available,  either 
the  National  Central  Science  Library  can  take  all 
of  them  and  make  them  available  to  any  other  library} 
or  the  responsibility  for  their  subscription  may  be 
distributed  among  the  libraries  of  universities, 
research  institutions,  and  industries.  Anticipated 
translation  work  of  this  kind  will  bo  possible  only 
in  countries  of  great  affluence.  Naturally,  USA 
leads  in  this  matter.  Indeed,  it  produces  about 
137  of  the  161  cover-to-cover  translations  and  per- 
haps it  itself  subscribes  for  most  of  the  copies 
produced  in  translation.  India  cannot  afford  to  do 
such  anticipatory  translation  until  its  national 
income  increases  many  fold.  But  even  no w it  is  worth 
comparing  the  relative  cost  oft- 

1 Subscribing  for  the  English  translations*,  and 

2 Subscribing  for  the  Russian  originals  and 
translating  articles  on  demand  only. 

5 TRANSLATION  ON  DEMkND 

51  Local  and  National  Triangles  of  Translation  Service 
What  India  and  many  other  newly  developing 
countries  do  at  present  is  translation  of  research 
articles  on  demand.  Even  this,  it  will  have  to  do 
in  three  stages.  To  facilitate  description,  India 
is  taken  as  the  type  and  English  is  taken  as  the 
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as  the  translated  into  languages- 

1 The  National  Translation  Centre  may  translate 
the  titles  of  the  articles  in  the  current  issues 

of  the  non-English  periodicals  taken  in  the  country. 

These  translations  of  the  titles  may  be  furnished 
along  with  the  titles  of  the  English  articles,  in  a 
weekly,  fortnightly  or  monthly  serial.  This  was  put 
down  as  the  first  function  of  Insdoc  at  the  time  of 
its  establishment  in  1952. 

2 If  any  deader  is  attracted  by  the  title  of  an  a 

article  and  desires  to  have  a translation  of  its  abstract 
one  of  two  things  may  be  donet-  , 

21  If  the  periodical  is  in  his  loyal  library 
and  somebody  in  the  locality  can  give  the  gist  of 
its  abstract  in  the  language  of  the  library,  that 
library  can  get  it  done  for  the  reader;  or  other- 
wise, it  may  send  a copy  of  the  abstract  to  the 
National  Translation  Centre  for  the  subject-complex 
concerned  and  ask  it  to  provide  its  translation; 

22  If  the  periodical  is  not  in  the  local 
library,  it  may  ask  the  National  Translation  Centre  to 
get  a copy  of  the  abstract  from  some  other  library 
and  provide  its  translation;  and 

. * 5 If  after  perusing  the  gist  or  the  translation 

of  the  abstract,  the  reader  wishes  to  have  the 
translation  of  the  article,  the  local  service  library 
may  request  the  National  Translation  Centre  for 
a translation  of  it.  An  organisation  of  this  kind 
introduces  a triangle  of  translation  service, 
both  at  the  local  level  and  at  the  national  level, 
made  of  the  producer,  the  promoter,  and  the 
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52  Location  of  National  Translation  Centre 

There  should  be  a National  Translation  Centre 
for  each  sub ject- complex  for  which  there  is  a National 
Central  Library  — such  as  National  Central  Library  for 
each  of  the  sub  ject-complexest- 

1 Mathematical,  Physical,  and  Earth  Sciences, 
and  their  applications 5 

2 Chemistry  and  Technology; 

3 Plant  Sciences,  that  is  Botany,  Forestry, 
Agriculture  and  other  applications 5 

4 Animal  Sciences,  that  is  Zoology  and  its  appli- 
cations; 

5 Biology  and  Medical  Sciences;  and 

6 Social  Sciences.  1 

Each  National  Translation  Centre  Should  be  located  in 
the  National  Central  Library  for  the  subject- complex 
concerned . The  National  Documentation  Centre  fora 
subject-complex  should  also  be  located  in  that  library. 
Then  only  the  Library,  the  Translation  Centre, 
and  the  Documentation  Centre  in  each  sub j ect-con.pl ex 
can  work  in  intimate  co-operation  and  secure  national 
economy. 

The  organisation  suggested  above  is  possible 
only  in  a country  with  considerable  research  acti- 
vity in  all  subject-! ields.  For  a country  in  the 
early  stages  of  development , it  should  be  treated 
only  as  a blue-print  of  the  ideal  towards  which  it 
should  move. 

6 TRANSLATION  SERVICE  IN  INDIA 
61  The  Past 

The  number  of  pieces  to  be  translated  was 
159  in  the  first  year  of  Insdoc  (193?).  It  grew 
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to  760  in  1960#  In  1968,  it  had  grown  to  828. 

Access  is  not  available  to  published  data  about 
the  break-down  of  the  828  translations  of  1968, 
according  to  each  I-S-Corabination  and  about  the  total 
number  of  standard  pages  (say,  a typed  page  of  300 
words)  of  translation  done  in  each  LS-Combination. 

We  only  read  or  hear  that  there  is  much  delay  in 
the  supply  of  translations.  This  alone  does  not 
serve  much  purpose  in  improving  the  service.  There 
are  said  to  be  staff  translators  in  a number  of 
institutions  in  the  country.  Published  data  along 
the  lines  mentioned  above  arc  not  available  in 
these  cases  also.  Nor  have  we  reliable  data  about 
the  number  of  translator-man-hour's  available  in  a 
year  for  each  LS-Combination,  for  translation  work 
on  contract . Thus  experience  of  the  past  has  not 
been  properly  quantified  so  as  to  make  the  basis 
for  planning  translation  service  in  the  future. 

62  Survey 

In  planning  for  the  future  the  first  step  should 
be  to  make  a satisfactory  survey  to  get  quantitative 
data  on  all  the  points  mentioned  in  Sec  61  and  other 
relevant  points  that  may  suggest  themselves  in  the 
course  of  the  survey.  The  service  of  a statistician 
should  be  used  in»- 

1 Planning  the  survey; 

2 Supervising  the  survey;  and 

3 Deriving,  from  the  data  collected  from  the 
survey,  a suitable  plan  for  organising  the  trans- 
lation service  of  the  country  and  for  regulating 
the  production  of  full-timed  or  part-timed  trans- 
lators for  LS-Combinations . The  plan  produced 
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should  provide  lor  the  needs  of  the  immediate  future. 
There  should  also  be  a perspective  plan  giving  a 
rough  indication  of  how  the  plan  should  be  varied 
from  time  to  tine. 

63  Training  of  Translation  Personnel 

It  is  conjuctured  that  except  where  cover-to- 
cover  translation  of  periodicals  is  made,  it  will 
not  be  practicable  to  have  a full-timed  translator, 
the  discontinuity  of  the  flow  of  the  demand  for 
translation  will  cause  difficulty.  Therefore  for  a 
vonsiderable  time,  the  National  Translation  Centre 
for  any  subject  field  cannot  get  the  work  done 
through  its  staff-translators  alone.  The  transla- 
tion work  will  have  to  be  done  largely  on  contract 
basis.  Therefore  the  viducation  of  the  translation 
personnel  for  each  LS- Combi  nation  should  aim  only 
at  producing  translators  for  part-time  translation 
work  on  contract.  These  will  have  to  epeiii  most  of 
their  time  either  in  research  or  in  post-graduate 
teaching  in  their  respective  subject-fields.  As 
research-mood  ini. ei. allies  in  our  people,  it  will  be 
difficult  1o  got  a research  v-orker  to  dc  translation 
work.  Therefore,  the  contract  work  will  have  to 
be  entrusted  mostly  to  such  post-graduate  teachers  as 
are  not  deeply  involved  in  research  work.  Such  post 
graduate  teachers  may  take  up  translation  work  dur- 
ing their  leisure  time,  as  a source  of  additional 
income  even  as  examination  work  is.  The  learning  of 
a new  language  and  of  translation  from  it  is  best 
done  in  the  under-graduate  stage.  But  it  is  impossi- 
ble to  decide  which  under -graduate  should  be  given 
a course  of  training  in  translation.  The  only  thing 
that  can  be  done  is  to  publicise  among  the  undcr- 
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graduates  the  chances  for  part-time  translation- 
career  likely  to  be  available  for  them.  The  names 
of  the  universities  and  the  other  organisations  giving 
part-time  courses  in  translation  for  each  LS-Combi- 
nation  should  also  be  widely  publicised.  Apart  from 
this  the  UGC  or  some  other  appropriate  All  India 
Organisation  should  study  the  requirements  of  the 
country  in  respect  of  translators  and  arrange  for 
the  courses  in  translation  work  for  each  bS-Conbi- 
nation  being  conducted  in  suitable  universities.  It 
is  only  a probability  and  not  certainty  that  can  form 
the  basis  for  this  work.  This  emphasises  the  need  for 
a satisfactory  survey  along  the  lines  mentioned  in 
Sec  62. 

I 

# I 

7 ACCURACY  AND  ECONOMY 

71  Provision  for  Revision  of  Translation 

Accuracy  is  essential  in  translation  work.  But 
as  the  saying  goes,  it  is  human  to  err..  Further  the 
tendency  to  translate  the  word  instead  of  the  idea 
behind  it  dies  hard.  To  guard  against  inevitable 
error,  the  translation  dorn  by  one  person  should  be 
revised  by  another  person  specialising  in  the  same 
LS-Combination.  In  fact  each  such  pair  of  trans- 
lators should  be  alterhated  between  translating  work 
and  revising  work,  so  that  both  of  then  improve  in  their 
work  and  accuracy  is  ensured. 

72  Provision  for  Economy  in  Translation  Work 

We  should  avoid  re-translating  one  artdithe  sane 
micro  docunent  at  a later  time,  For  this  purpose 
the  National  Translation  Centre  should  maintain  a 
Translation  Bank  consisting  of  copies  of  all  the 
Translations  made  from  time  to  tine.  A further 
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step  in  economy  v/ill  ’oe  for  our  National  Translation 
Centre  to  form  a member  of  the  grid  of  the  National 
Translation  Centres  in  all  the  English  speaking 
countries.  Each  member  of  the  grid  should  pass  on 
periodically  to  etiery  other  member  a card  in  the 
standard  size,  containing  in  the  standard  form  an 
account  of  each  translation  added  to  its  own  Trans- 
lation Bank. 

73  Work  of  the  Staff-Translator 

A Staff-Translator  of  a National  Translation 
Centre  may  himself  do  the  translation  work  or  the 
revision  work  of  a document  falling  within  his 
LS- combination.  He  would  also  control  the  flow  of 
translation  work  from  the  moment  a request  for  trans- 
lation is  received  and  registered  until  the  final 
translation  is  despatched  to  the  party  and  the 
payment  due  from  the  party  is  collected  and  tho 
translat  ing  contractor  is  paid , Ho  should  maintain  de- 
tailed statistics  of  the  translation  v.cvk  done  during 
each  year  for  every  LS- Combination  in  terms  of  the 
number  of  standard  pages,  and  all  ether  relevant 
details.  It  is  on  the  basis  of  such  statistical  data 
that  the  details  for  the  organisation  of  the  translation 
work  can  be  improved  from  year  to  year. 

8 TLACE  OP  TRANSLATION  IN  THE  TRAINING  OF  DOCUfoENTA- 
LISTS 

The  do cumental 1st  of  a library  or  of  a National 
Documentation  Centro  will  not  be  a producer  or  a con- 
sumer of  translation  service.  Ho  will  only  be  the  pro- 
moter and  the  middle  mah  in  the  triangle  of  translation 
service.  Therefore  the  training  for  a documenialist 
3hould  not  include  translation  work.  It  should  include 
only  the  necessary  and  sufficient  information  for  the 
managerial^ work  connected  with  getting  the  transla- 
tion done  for  the  readers. 
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RESEARCH  AND  DEVELO EMENT  AS  A FACTOR  IN  PLANNING  TRANS- 
LATION SERVICE:  A CASE  STUDY  OP  MINING  ENGINEERING, 

B D BALIGA,  Scientist.  Central,  Mining  Research  Station. 
Dhanbad . 


The  languages  and  the  sub Ject-fi elds 
in  which  translations  are  predominantly 
required  at  present  and  the  likely  trend  in 
the  requirement  in  the  near  future  are  factors, 
to  be  taken  into  consideration  in  planning 
translation  service.  The  trend  of  research 
and  developmental  work  in  different  subjects 
in  the  oountry  and  the  fact  of  its  being 
influenced  by  the  work  done  in  other  countries 
are  factors  affecting  the  focus  of  attention 
in  subject  fields  and  languages  from  time 
to  time.  Some  topics  in  mining  and  allied 
subjects  are  of  immediate  interest  to  India; 
?ther  subjects  are  likely  to  become  important 
and  focus  of  attention  in  the  future.  A 
survey  of  such  areas  of  interest  gives  some 
idea  of  the  languages  from  which  translation 
would  be  required  at  present  and  in  the  near 
future.  In  the  field  of  mining,  documents 
in  the  East  European  languages,  Prench,  and 
Japanese  have  relevanoe  to  the  research  and 
developmental  work  done  in  India.  Informa- 
tion on  the  experience  of  the  Cultural 
Mining  Research  Station,  Dhanbad,  is 
presented . 

0 FACTORS  IN  PLANNING  TRANSLATION  SERVICE 

01  Language  and  Subject 

In  planning  an  efficient  translation  service  — 
whether  it  be  at  the  national  level  or  at  the  level 
of  a particular  institution  » — there  are  two  basic 
factors  to  be  considered.  These  are* 
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1 Language 

11  The  languages  fiom  which  translations  are 
required  at  present} 

12  The  likely  significant  shifts  and  changes 
in  the  requirement  mentioned  at  1 1 in  the  near 
future;  and 

2 Subject 

21  The  principal  subject-fields  in  which  trails 
lations  of  documents  are  required  at  present;  and 

22  The  likely  significant  shifts  and  changes 
in  the  requirement  mentioned  at  21  in  the  near  future 

Obviously,  the  planning  for  raising  the  neces- 
sary number  of  personnel  for  translation  in  terms  of 
the  subject-language  combination,  will  be  based  on 
the  factors  mentioned  above. 

02  Trend  of  Research  and  Development 

The  requirements  mentioned  in  Sec  11  are  likely 
to  be  affected  indirectly  by  a number  of  social 
factors.  The  factors  directly  affecting  the  context 
are  mainly  two . They  are* 

1 Research  in  the  country 

11  The  research  and  develoririHntal  work  done 
in  the  country  In  difierent  sub jcct-f iclds; 

12  The  likely  trend  of  r iseaicr  and  develop- 
mental work  in  tho  country  in  different  subject- 
fields;  and 

2 Research  in  other  countries 

21  The  research  and  developmental  work  done 
in  other  countries  in  different  tubject-f ields;  and 

22  The  likely  •'.rend  of  research  and  develop- 
mental work  in  other  countries  in  ciUerent  subject- 
fields  . 
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03  Need  for  Survey 

The  discussion  in  the  proceeding  sections 
indicate  that  "Caere  should  be  periodical  surveys 
and  collection  of  data  on  the  research  and  develop- 
mental work  in  d iff erent'  subject-fi  elds  in  this  country 
and  in  other  countries  of  the  world.  Such  surveys 
could  provide  adequate  data  on  the  baeis  of  which 
the  translation  service  and  the  training  of  trans- 
lation personnel  may  be  planned  effectively. 

In  this  paper,  as  a case  study,  an  attempt  i3 
made  to  examine  the  main  topics  and  the  trend  of 
research  and  development  in  the  field  of  Mining 
in  India  and  in  some  other  countries  where  the  sub- 
ject has  advanced  to  a great  extent . 

I MINING  IN  INTTA 

II  University  Course 

Mining  and  subjects  allied  to  it  have  been 
taught  in  India  for  the  last  four  d scad 33.  Post- 
graduate degree  courses  in  Mining  Engineering  were 
started  about  a decade  agi  . The  number  of  research 
papers  in  the  subject  written  by  research  workers, 
engineers,  and  teachers  has  been  increasing  over  the 
years. 

12  Documents  Relevant  to  Work  xn  India 

In  examining  the  documents  on  Mining  and 
allied  fields  produced  in  other  countries,  the 
applicability  of  the  technique  etc  dealt  with  to 
Indian  conditions  should  be  borne  in  mind.  Here 
is  an  example.  Coal  output  in  India  has  remained 
almost  static  at  about  65  million  tonnes  per 
annum.  Indian  coal  seams  are  very  thick  and  have 
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a high  seam  density  with  varying  gradient..  The 
mining  method  adopted  is  predominantly  "room  and 
pillar".  Long-wall  mining  is  being  used  in  some 
mines  that  have  reaohed  great  depths.  Unless  the 
target  is  raised  every  5 years  by  about  30-40  million 
tonnes,  it  may  not  be  possible  for  India  to  use  new 
mining  techniques  being  developed  in  other  countries. 

13  Survey  of  Trend 

In  the  succeeding  sections  a brief  survey  is 
presented  of  the  developments  in  major  fields  of 
Mining  in  India  in  relation  to  world  trends. 

2 COAL  MINING  AND  MINE  MECHANISATION 
21  Work  done 

211  Ind la 

Thick  coal  seam  with  high  seam  density  and 
mining  by  the  Room  and  pillar1  method  are  predomi- 
nant  features.  Further,  the  mining  industry  is  a 
labour  intensive  industry. 

212  Other  countries 

The  countries  in  which  the  condition  of  coal 
mining  similar  to  those  in  India  prevail  are: 

China  (Mainland)  USSR 

Poland  USA 

' ^ 

213  Annotation 

Some  of  the  methods  used  in  USA,  Poland,  and 
USSR  are  known  in  India.  But  the  documentation  is 
inadequate.  Our  information  about  the  work  done 
in  China  is  practically  negligible. 
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22  Recent  Development 

221  Ptydraulio  Mining 

USSR  employs  underground  hydraulic  mining.  It 
has  not  been  tried  in  India,  and  is  not  likely  to  be 
adopted  here  for  another  decade  or  so. 

222  Underground  Gasification 

Experiments  and  trials  in  underground  gasifica-  • 
tion  are  going  on  in  several  countries.  There  is  no 
immediate  active  interest  in  the  subject  in  India. 

223  Mining  of  Thick  Coal  Seam 

The  technique  of  thick  coal  seam  mining  by  caving 
in  descending  order  with  artificial  netting  is  widely 
used  in  France  and  USSR,  Only  one  mine  in  India  has 
successfully  adopted  it.  There  is  considerable  scope 
for  use  of  the  technique  in  India  in  the  future. 

3 MECHANISED  OPEN  CAST  MINING 
31  Work  Done 
311  India 

The  mining  conditions  vary  widely  in  India.  . 
Indian  mining  is  labour  intensive  and  most  of  the 
mines  are  small  and  privately  owned.  There  is, 
however,  scope  for  adopting  mechanised  methods  at 
least  in  a few  cases. 

Other  Count  r ies 

USA,  USSR,  and  some  other  countries  in  Europe 
using  mechanised  open  cast  mining  on  a large  scale. 

Recent  Development 
Hydraulic  mining 

The  position  is  similar  to  what  -has  been  mentioned 
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in  Sec  221 . 

4 BLASTING  AND  DRILLING 

41  Word  Done 

41 1 India 

In  India,  the  research  and  developmental  acti- 
■*  vity  in  blasting  and  drilling  is  very  little  at 

present.  These  are  neglected  branches  of  the  Indian 
mining  industry. 

412  Other  Countries 

Considerable  work  has  been  done  in  Europe, 

USSR  and  USA  to  find  out  the  most  efficient  pattern 
of  drilling  under  different  conditions,  and  develop- 
ment of  new  explosives  for  blasting. 

42  Recent • Development 

421  Pre-splitting  Technique 

The  pre-splitting  technique  lias  not  been  tried 
in  India,  but  its  use  can  be  explored  on  a large 
scale  even  with  the  existing  facilities.  Norway, 
Sweden,  USA  and  a few  other  countries'  are  already 
using  this  technique. 

422  Mass  Blasting 

The  state  of  mass  blasting  technique  in  India 
and  abroad  is  similar  to  that  of  Pre-splitting 
Technique  (See  Sec  421) 

423  Nuclear  Blasting 

Nuclear  blasting  is  used  to  gain  low  and  sub- 
grade coal,  it  involves  a considerable  amount  of 
initial  expenditure  to  set  up  large  mining  and  ore 
dressing  plants.  In  countries  such  as  USA  and 
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USSR  experimental  work  is  in  progress  in  this  field. 
At  present,  nuclear  "blasting  is  mainly  of  academic 
interest  in  India,  However,  some  experiments  may  be 
done  with  help  from  the  Atomic  Energy  Commission. 

424  Ammonium  Nitrate  and  Fuel  Oil  Explosives 

Ammonium  nitrate  and  fuel  oil  explosives  are 
fairly  widely  used  in  USA,  Canada,  West  European  and 
East  European  countries.  Little  v/ork  has  been  done 
in  this  field  in  India.  I>ue  to  fertilizer  shortage, 
ammonium  nitrate  is  not  likely  to  be  widely  used 
in  mine  blasting  for  some  time. 

5 ROCK  MECHANICS  AND  STRATA  CONTROL 

51  Work  Lone  

511  India 

The  subjects  of  rock  mechanics,  strata  control 
and  design  of  n ew  supports  are  being  taught  in  the 
courses  in  India  during  the  last  five  years.  There 
are  few  specialists  in  the  subject  in  the  country. 
The  subjects  are,  however,  likely  to  become  quite 
important  as  our  mines  become  deeper. 

512  Other.  Countries 

Appreciable  advances  have  been  made  in  the 
study  and  application  of  rock  mechanics,  strata 
control  etc  in  USA,  UK,  Poland,  USSR,  West  Germany 
and  East  Germany. 

6 OPERATIONS  RESEARCH  AND  COMPUTER  USE 
61  Word  Done 

611  India 

The  application  of  operations  research  in 
mining  engineering  and  management  is  being  adopted 
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in  an  increasing  measure  in  India.  Very  few  mines 
are,  however,  in  a position  to  instal  a computer 
for  analysis  of  data  and  for  other  computational 
purposes.  The  initial  capital  expenditure  is  quite 
high.  Specially  trained  staff  will  be  necessary. 
Only  the  large  mines  and  government  undertakings  can 
possibly  fully  utilise  the  output  of  computers. 

612  Other  Countries 

USA  and  Canada  have  made  considerable  progress 
in  the  application  of  operation  research  and  compu- 
ter, in  the  mining  industry.  In  USSR  also  this 
trend  is  evident  in  recent  years. 

7 CONCLUSION 

71  Assessment  of  the  Position 

It  is  probably  time  that  a committee  of  experts 
in  the  field  of  mining  and  allied  subjects  makes 
a detailed  assessment  of  the  work  done  and  advances 
made  in  the  mining  industry  in  India,  and  its  prob- 
lems of  development.  It  can  then  outline  helpful 
lines  of  developmental  work  taking  into  account  the 
adaptation  of  the  work  done  in  other  countries  to 
suit  Indian  situation.  With  the  help  of  experts  in 
documentation  the  assessment  coiild  also  cover  the 
problems  of  do cumentation- and  translation  in  the 
mining  industry.  What  could  be  done  by  way  of  docu- 
mentation service  at  the  national  level  for  the 
mining  industry  could  then  be  planned  on  the  basis 
of  reliable  data.  For  example,  in  the  UK  the 
National  Coal  Board,  and  the  Safety  in  Mining 
Research  provide  anticipatory  documentation  service 
and  abstracting  service  in  the  respective  subjects 
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coming  under  their  perview,  The  coordination  and 
cooperation  of  the  documentation  and  translation 
activities  in  mining  and  allied  fields  now  available 
or  proposed  to  be  developed  in  the  academic  insti- 
tutions, research  organisations,  and  mining  esta- 
blishments will  lead  to  a more  efficient  and  econo- 
mical service  to  the  mining  industry  in  India. 

72  Translation  Problems 

The  information  presented  in  .Sec  2 to  6 give  a 
broad  indication  of  the  potential  areas  of  research 
and  development  in  mining  engineering  and  allied 
subjects  in  India.  There  are  appreciable  develop- 
ments in  Europe  and  China  in  certain  subject 
fields  of  interest  to  the  Indian  mining  industry. 

The  documents  in  mining  and  allied  subjects  produced 
in  those  countries  would  in  particular  raise  the 
question  of  translation.  Even  in  the  context  of 
the  limited  work  done  in  India  this  question  is 
encountered  as  indicated  by  the  data  given  in  the 
following  table. 

Data  on  Translations  purchased  or  received  by 
the  Central  Mining  Research  Station,  Dhanbad . ( 1 964— 
mid  1969) . 


SN 

Language 

N of  transla-  j 
t ions  pur  chased 

11  of 
1 pages 

1 

German 

60 

950 

2 

French. 

50 

810 

3 

Russian 

18 

194 

4 

Japanese 

13 

156 

5 

Polish 

2 

22 

143 

2,132 

578 
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Thus,  even  now  in  CMRS  alone  each  year  about 
32  articles  involving  about  380  pages  are  required 
as  translation  from  different  languages. 

The  majority  of  the  translations  were  got  done 
by  Insdoc,  New  Delhi.  The  time  taken  for  getting 
a translation  done  varied  from  1 to  3 months  depend- 
ing upon  the  language  and  the  number  of  pages.  A 
few  of  the  translations  from  Russian  were  done  by 
me.  A few  others  were  received  as  gift  from 
foreign  libraries. 
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SOME  ASPECTS  OP  TRANSLATION  SERVICE:  A CASE  STUDY 

OP  GLASS  AND  CERAMIC  TECHNOLOGY. 

B K IE  PARKAR , Central  Glass  and  Ceramic  Research 
Institute.  Calcutta-^2. 


The  demand  for  translations  of  articles 
in  the  field  of  Glass  end  Ceramic  Technology 
is  increasing.  The  aids  to  the  selection  of 
documents  for  translation  are  not  adequate. 
Through  a series  of  conferences  and  seminars 
the  problems  of  translation  have  been  con- 
sidered and  some  useful  studies  have  been 
made.  But  some  of  the  basic  problems  of 
organising  an  efficient  translation  service 
adequate  to  the  needs  of  the  country  remain 
without  satisfactory  solution,  individual 
libraries  meet  the  translation  problem  on 
an  ad  ho c basis  within  their  means.  • Cover- 
to-cover  translations  of  periodicals  are 
useful  but  costly.  Quality  of  translation 
depends  on  the  translator  bringing  to  boar 
on  the  translation  work  a good  knowledge  of 
the  translated -from  and  tha  translated-to 
language  and  a fair  grasp  of  the  subject 
dealt  with.  The  panel  system  of  translation 
has  not  always  been  satisfactory  in  this  regard 
The  establishment  of  a National  Translation 
Centre  is  suggested. 


1 DEMAND  10 R TRANSLATION 

In  the  field  of  Glass  and  Ceramic  Technology, 
as  in  most  other  fields  of  Technology,  the  number 
of  documents  in  languages  other  than  English  has 
been  increasing  over  the  years.  About  18  per  cent 
of  all  the  periodicals  received  in  the  Central 
Glass  and  Ceramics  Research  Institute,  Calcutta, 
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are  in  languages  other  than  English.  The  language- 
wise  breakdown  of  the  periodicals  is  as  follows: 


SN  ] 

Language ' 

| Number 

1 

German 

15 

2 

French 

9 

3 

Russian 

7 

4 

Polish 

5 

5 

Japanese 

4 

6 

Rumanian 

3 

7 

Czechoslovakian 

, 5 

8 

Italian 

2 

9 

Hungarian 

2 

10 

Dut  ch 

1 

11 

Swedish 

1 

12 

Spanish 

1 

Total  53 

The  articles  published  in  these  periodicals 
are  of  relevance  to  the  v/ork  of  the  Institute. 
The  starting  of  courses  in  Glass  and  Ceramics  in 
India  has  added  to  the  demand  for  information  on 
work  done  in  this  field  in  other  countries. 

2 SOME  Airs  IN  SELECTION 

In  selecting  articles  for  translation,  the 
following  are  helpful: 

1 The  title  of  the  article  translated  into 
English  given  in  the  contents  page  or  elsewhere 
in  tor.,  periodical  itself; 

2 The’ abstract  or  summary  6f  the  article  in 
English  given  in  the  periodical  itself;  and 
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3 The  abstracts  of  the  articles  given  in  some 
•abstracting  periodicals. 

These  aide  are  non,  however,  adequate.  Some 
of  the  periodicals  do  not  carry  either’  an  abstract 
in  English  or  even  a translation  in  English  of  the  . 
title  of  the  article.  Secondly,  not  all  the  arti- 
cles in  periodicals  are  indexed  or  abstracted  in 
the  abstracting  services  .covering  the  field  of 
Glass  and  Ceramics.  Thirdly,'  thero  in  a gap  of  a 
few  months  between  the  publication  of  an  article 
and  its  indexing/abstracting  in  an  international 
documentation  periodical. 

. 3 " CONSIDERATION  OF  SOLUTIONS 

...  -The  problems  of  scientific  and  technical  trans- 
lation have  been  examined  by  UNESCO  and  a monograph 
was  published  in  1937.  The  Third  Congress  of  the 
International  Federation  of  Translators  (FIT),  which 
met  in  Bad  Godesberg  jn  1959,  provided  some  purpose- 
ful discussions  on  the  subject  (1  ).  The  Conference 
of  Information  Scientists  held  j.n  Mysore  in  1963,' 
considered  the  problem  with  particular  reference  to 
the  Indian  situation  ( 2 ),  A full-fledged  Seminar 
on  Translation  was  organised  by  Inedoc  in  1965  ( 3 ). 
Several  useful  studies  have  been  made  and  some  of 
the  recommendations  of  the  varieue  seminars  and 
conferences  have  been  implemented. 

4 BASIC  ISSUES  NOT  ADEQUATELY  TACKLED 

Some  of  the  basic  problems  of  management  of 
translation  servi ces , . however , remain  without 
adequate  solution.  Each  library  or  documentation 
unit  tries  to  find  ad  ho c or  temporary  solution 
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to  the  problem,  within  the  limited  means  at  its' 
disposal.  For  instance,  while  at  the  Forest  Research 
Institute,  Dehra  Dun,  I could  get  help  from  some 
foreign-language-knowing  research  staff  for  trans- 
lation work  and  even  to  conduct  classes  in  one  or 
two  foreign  languages  for  the  benefit  of  the  other 
members.  Where  there  is  a regular  translation  unit, 
the  translators  may  conduct  such  language  classes. 
This  is  indeed  a common  practice  in  several  insti- 
tutions. It  is  obvious  that  taking  the  help  of  the 
research  staff  in  translation  work  has  its  limita- 
tions. For  instance, 

1 There  may  not  be  members  on  the  research  staff 
knowing  the  language  from  which  translations  are 
frequently  required; 

2 The  help  from  a- research  worker  very  much 
depends  upon  the  time  at  his  disposal  and  his 
willingness  to  do  translation  work  even  if  he  has 
any  spare  time;  and 

3 The  research  worker  may,  at  the  most,  be  able 
to  help  himself,  but  not  be  able  to  meet  the  trans- 
lation demands  of  all  his  colleagues. 

5 NATIONAL  LEVEL 
51  Panel  System 

At  the  national  level,  traslation  service  is 
provided  by  such  organisations  as  the'  Insdoc  and 
the  Iaslic  through  the  Panel  System  ( 3 ) « In  the 
Roster  of  Indian  scientific  and  technical  trans- 
lators compiled  by  Insdoc  (1967),  the  names  and 
addresses  of  603  translators  are  given.  About  63 
per  cent  of  the  persons  listed  know  only  one 
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language.  A small  percentage  can  translate  from 

i ■ . 

three  or  more  languages,  as  indicated  below: 


SN 

N of  languages 
known 

N of  persons 
in  Rosteh 

1 

1 

381 

2 

2 

137 

3 

3 

35 

4 

4- 

15 

5 

5 

. 13 

6 QUALITY  OP  TRANSLATION 
61  Subject-Language  Combination 

It  is  generally  accepted  that  close  collabora- 
tion between  the  translator  and  the  subject  specia- 
list is  necessary  to  achieve  good  results  in  tech- 
nical translations.  The  ideal  would  be  a translator 
who  is  also  a specialist  in  the  subject  of  the 
document  translated.  In  addition  to  a good  knowledge 
of  the  translated-fron  language  and  the  tranelated- 
to  language,  the  translator  must  have  a "feeling” 
for  the  subject.  Translation  services  based  on 
the  Panel  System  of  translators  appear  to  be  working 
at  a disadvantage  with  respect  to  the  quality  of 
translation.  Seshnd.rvnnthan , in  a study  of  the 
problem,  has  indicated  that  the  Panel  System  has 
been  a partial  failure  ^ 6 ).  The  study  by  the 
Unesco  hue  pointed  out  that  translation  service  by 
institutions  employing  subject  speciali sts  on  their 
staff  are  able  to  provide  more  efficient  and  quali- 
tatively better  translations.  Even  when  the  trans- 
lator i&  not  n specialist  in  the  subject  of  the 
document  - to  bo  triu. slated,  he  can  do  oil  adequate 
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and  acceptable  translation  work  if  he  is,  in  addi- 
tion to  knowing  the  languages,  gifted  with  common- 
sense  and  general  knowledge,  and  has  a good  cultural 
background  and  access  to  good  glossaries,  dictiona- 
ries, and  other  reference  books,  helpful  in  hi 3 work. 

A translation  is  considered  good  when  it  can  give 
the  same  effect  as  chat  of  the  original.  In  the 
words  of  S P Zilaphi,  Secretary  General  of  the  Associa- 
tion of  Italian  Translators  and  Interpreters,  "for 
having  an  equivalent  effect  as  that  of  the  original, 
the  translator  must  be  able  to  overcome,  and  with 
style,  the  difficulties  inherent  in  the  conceptional 
and  expressive  differences  of  the  two  languages." 

62  Terminology 

A great  deal  of  the  difficulty  in  translation 
lies  in  translating  technical  terms.  The  termino- 
logy of  several  of  the  scientific  and  technological 
disciplines  are  not  adequately  developed  in  different 
languages.  A technical  dictionary  may  sometimes 
wrongly  identify  a term  o • give  variant  meanings. 

This  has  boon  my  personal  experience  on  a few  occa- 
sions while  translating  some  papers  on  Silviculture, 
and  Entomology.  The  errors  were  then  rectified  with 
the  help  of  the  suojoct  specialists.  In  recent 
years,  emphasis  has  been  placed  on  the  compilation 
of  multi -lingual  dictionaries  for  various  disci- 
plines. A largo  number  of  them  hse  already  been 
publi shed  ( 4 ) . 

63  Cover-to-Covc-r  Translations 

Covcr-to-Covor  translations  of  periodicals  is 
now  one  of  the  accepted  means  of  ovorectiing  the 
language  barrier  ii>  the  field  of  Science  and 


KC63 


De  Sarkar 


Technology  ( 5).  There  are  a few  cover-to-cover 
translations  of  the  following  Russian  periodicals 
useful  in  the  field  of  Glass  and  Ceramics  and 
related  subjects* 

1 fteklo  i keramika 

2 Zhumal  fizicheskoi  khimii 

3 Ogneupory 

4 Optika  i Spektroskopiya 

5 Zhurnal  prikladnoi  khimii 

6 Fiziko  khimicheskaya  nekhanika  materialov 

7 Kristallografiya 

The  subscription  to  a cover-to-cover  translation  of 
a periodical  may  be  two  to  five  times  that  of  the 
original.  However,  in  many  a case,  it  is  the 
experience  that  the  procurement  of  the  translation 
of  an  article  or  a group  of  articles  is  eo  time 
consuming  and  costly  that  a library  may  prefer  to 
pay  a higher  subscription  for  the  cover-to-cover 
translation! 

The  situation  is  not  bad  ir  all  cases.  A few 
corporate  bodies  publish  cover-to-cover  trnslations 
of  Russian  periodicals  on  a non-profit  basis.  The 
work  done  by  the  American  Institute  of  Physics  is 
an  example.  Usually,  the  coot  of  such  cover-to- 
cover  translations  is  relatively  lower  than  that 
published  by  commercial  organisations. 

7 NATIONAL  TRANSLATION  CENTRE 

With  the  increasing  demand  for  translations 
from  foreign  languages,  the  whole  question  of 
translation  service  at  the  national  le\el  needs 
careful  exam inat ion.  It  ia  desirable  that  a 
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National  Translation  Centre  is  established.  In 
addition  to  making  available  traslations  from 
different  languages  on  request,  the  Centre  should 
have  information  on  the  translations  done  in  the 
different  institutions  in  the  country,  the  trans- 
lations available  at  and  through  other  national 
and  international  translation  services.  It  should 
also  dissemim  be  periodically  infoimation  about 
the  availability  of  translated  documents  and  trans- 
lation services  through  suitable  media. 
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TRANSLATION  OP  SERBO-CROATIAN  SCIENTIFIC  DOCUMENTS 
IN  INDIA, 


S N MEHTA , junior  Scientific  Officer  (Documentation) , 
Desidoc.  Delhi  6. 


Serbo-Croatian  is  one  of  the  sixteen 
major  languages,  the  documents  in  which 
Indian  Scientists  are  interested.  Data 
on  the  scientific  activity  and  document 
output  in  Yugoslavia  aro  presented.  Availa- 
bility of  personnel  for  translation  work 
and  the  provision  for  toe  training  of  such 
personnel  in  India  are  discussed  and  data 
presented.  Coordination  of  the  transla- 
tion activity,  assessment  of  need  for  trans- 
lation, availability  of  periodicals  — 
primary  and  secondary  and  cover-to-cover 
translations  — and  the  training  of  personnel , 
are  considered  as  important  factors  to  be 
taken  into  account  in  planning  translation 
services.  The  existing  translation  faci- 
lities are  mentioned.  The  establishment 
of  a national  translation  centre  and  its 
functions  are  discussed. 


1 SEREO- CROATIAN  LANGUAGE' 

Serbo-Croatian  or  Croat-Seibian  is  the  language 
of.  Yugoslavia.  It  is  spoken  in  the  t rur  socialist 
federated  republics  of  Scibia,  Croatia,  Eoenia- 
Herzegovina,  and  Montenegro.  Serbo-Croat iar.  has 
two  alphabet s a 

1 The  Cyrillic,  generally  used  by  Serbs,  Macedo- 
nians and  Montenegrins;  anO 

2 The  Latin,  generally  uued  by  Croats  and 
Slovenes. 

Ekavski  and  Ijekavski  are  two  dialects  ci  Serbo- 
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2  SERBO-CROATIAN  RESEARCH  PUBLICATIONS 
21  Research  Activity  in  Yugoslavia 

The  following  data  give  some  idea  of  the  scienti- 
fic activity  in  Yugoslavia  (4,  2C-22 ,24 ,25) 5 

1 Number  of  scholars  and  research 

workers  8,000 

2 Number  of  research  institutions  277 

21  Mathematics  and  other 

•exact’  sciences  109 

22  Biological  sciences  95 

23  Social  sciences  73 

3 Number  of  new  books  published 

4 Number  of  copies  of  books 

jublished  annually 

5 Number  of  periodicals  (1965) 

6 Number  of  papers  published  (1965) 

7 An  appreciable  number  oi  Doctorate 

theses  and  patents  is  notified  in 
ficferntlvni  bllter  doktoroklh 
diccertaclfa  (16)  and  Blollograflfa 
it:f;o slo vonsXlli pat enata  (1)  res- 
pect ivcly . 


7,000 

40  millions 
904 
1 ,072 


2?  Importance  of  Serbo-Croat ian  Documents 

Jrom  the  data  given  in  the  preceding  section, 
it  is  obvious  that  there  is  a luirly  large  number 
of  research  publications  in  Serbo-Croatian.  It 
has  been  mentioned  in  an  earlier  paper  ( 1 3 ) 
that  Serbo-Croat ian  one  of  the  sixteen  languages 
the  publications  in  which  Indian  scientists  are 
interested.  *’ith  the  increasing  technical 
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collaboration  and  exchange  of  scholars  between 
India  and  Yugoslavia  such  interest  will  increase 
in  future. 

3 PERSONNEL  FOR  TRANSLATION  IN  INDIA 

31  Frior  to  1966 

Prior  to  1966  there  were  very  few  persons  who 
could  be  availed  of  for  translation  from  Serbo- 
Croatian.  These  persons  were  of  two  categories. 

1 Persons  returning  from  Yugoslavia  after  com- 
pleting some  course  or  other  assignment  in  that 
country;  and 

2 Persons  who  had  training  in  or  familiarity 
with  a language  allied  to  Serbo-Croatian  such  as 
Russian. 

32  After  1966 

In  1966,  a Course  in  Serbo-Croatian  language 
was  started  in  the  University  of  Delhi.  Data  about 
the  number  of  persons  who  have  taken  the  course 
are  given  below i 


YEAR 

Number 

of  Persons 

Certificate  (1966- 

) Diploma  (1968-  ) 

N taking 
Course 

N Passed 

i *—* 

1966 

29 

13 

1967 

26 

13 

I960 

10 

3 

11  6 

1969 

9 

3 

Thus,  the  Delhi  University  courses  have  produced 
till  1966,-thirty-five  persons  with  a knowledge  of 

Serbo-Croatian. 
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33  Delhi  University  Course 

To  facilitate  an  assessment  of  the  suitability 
of  the  Delhi  University  courses  in  Serbo-Croatian 
in  preparing  translators  in  that  language,  informa- 
tion about  the  duration,  syllabi  and  examinations 
of  the  courses  are  given  in  brief  in  Sec  331  and 
332  ( 23  ). 

331  Certificate  Course 

Duration  and  class.-  Forenoon  classes.  Four 
lectures  per  week. 

Syllabus .-  Darts  of  speech.  Fhonetics. 
Morphology.  Elementary  Syntax. 

BApnasis  is  placed  on  spoken  language  and 
translation  of  prose  into  English.  Practice  in 
working  with  dictionary. 

Examination.-  Paper  I*  Translation  from 
unseen  passages  into  English  or  Hindi  using  a 
dictionary. 

Paper  IT;  (1)  Grammar ; Practical  questions. 
(2)  Translation  o*f  English  or  Hindi  text  into 
Serbo-Croatian  (simple  sentences). 

Oral;  (1)  Reading.  (2)  Phonetics.  (3)  Con- 
versation. (4)  Questions. 

332  Dlnloma  Course 

Duration  and  class.-  One  year  duration  after 
completing  Certificate  Course.  Four  lectures 
per  week . 

Syllabus .-  Grammar,  with  emphasis  on  syntax. 
Practice  in  translating  Serbo-Croatian  into  Biglish 
and  vice-versa . Interpretation  of  spoken  language 
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and  introduction  to  Serbo-Croatian  language  and 
literature. 

deamination.-  Taper  I:  Translation  from 

unseen  passage  of  average  difficulty  into  English, 
using  a dictionary. 

Paper  II:  (2)  Grammar.  (2)  Translation  of 

English  into  Serbo-Croatian. 

Oral:  (1)  Reading.  (2)  Phonetics.  (3)  Con- 
versation. (4)  Questions  from  the  history  of 
language  and  literature.  (5)  Question  from  books 
read  at  home. 

333  Advanced  Diploma  Course 

An  Advanced  Diploma  Course  in  Serbo-Croatian  is 
proposed  to  start  in  1970. 

34  Facility  for  Training  in  Yugoslavia 

Under  the  Programme  of  Exchange  of  Scholars 
between  India  and  Yugoslavia,  each  year  ono  or  two 
scholarships  are  available  to  persons  in  India  for 
study  of  Serbo-Croatian  language  in  Yugoslavia, 

Three  Indian  students  are  at  present  studying  Serbo- 
Croatian  in  the  University  of  Belgrade,  Belgrade. 

The  universities  in  Yugoslavia  giving  training 
facilities  in  Serbo-Croatian  language  arej 

1 University  of  Belgrade,  Belgrade 

2 University  of  Ljubljana,  Ljubljana 

3 University  of  NIS,  NIS 

4 University  of  Kovi  Sad,  Novi  Sad 

5 University  of  Sarajevo,  Sarajevo 

6 University  of  Zagreb,  Zagreb 

O 
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4 FACTORS  IN  PLANNING  TRANSLATION  SERVICE 

In  planning  an  efficient  and  economical  trans- 
lation service  in  Serbo-Croatian  language  in  India, 
the  following  factors,  among  others,  should  be 
taken  into  consideration. 

41  Coordination  of  Translation  Activity 

Several  universities,  national  laboratories 
and  other  research,  development  and  production  esta- 
blishments have  their  own  local  translation  unit  and 
panel  of  translators.  This  is  a recognition  of  the 
importance  of  translation  from  foreign  languages. 

But  the  functioning  of  the  translation  units  could 
be  more  effectively  coordinated  so  that  the  wastage  of 
translation  potential  is  reduced  to  a minimum. 

42  . Assessment  of  Need 

The  potential  demand  in  the  country  for  trans- 
lation from  Serbo-Croatian  should  be  assessed  in 
terms  of  the  approximate  number  of  pages  tc  be  trans- 
lated in  a year,  the  subjects  of  dominant  interest, 
etc. 

43  Availability  of  Periodicals 

There  are  a number  of  periodicals  published 
in  Yugoslavia,  which  carry  articles  of  rolevonce 
to  the  research  and  developmental  work  done  in 
India.  A study  of  the  union  catalogue  of  perio'di- 
oals  published  by  Insdoc  indicates  that  out  of  about 

* H ■ ' 

4CO  scientific  and  technical  periodicals  published 
in  Yugoslavia,  Indian  libraries  (73)  receive  only 
29  titler.i  In  the  efficient  organisation  of  trans- 
lation wrk,  the  availability  of  the  periodicals 
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from  which  translations  might  be  required  frequently  is 
an  important  consideration*  A select  list  of  the  impor- 
tant scientific  and  technical  periodicals  of  Yugoslavia 
that  should  be  made  available  in  India  is  given  in 
Sec  72.  These  periodicals  are  being  received  by 
the  Institut  Za  Naucno-Technicku  Dokumentaci ju  i 
Informacije  (INIDI),  Belgrade  ( 9 ).  The  articles 
published  in  these  periodicals  are  indexed  in 
Bibllograf lia  .iuaoslavija  issued  by  the  Bibliografski 
Institut . 

The  Institute  for  Medfcal  Documentation,  Belgrade, 
is  issuing  Med!  c in  ska  ,1a  bibllograf  1.1a  since  1954.  It 
1 ist 8 selected  articles  from  Yugoslavian  periodicals 
in  the  medical  and  related  fields.  The  entries  are 
arranged  according  to  UDC  number  and  ore  printed  in 
102  mm  x 70  mm  format  with  the  original  title  in 
brackets  and  English  and  Russian  translations  (10,12). 

44  Personnel  for  Translation 

A survey  of  the  personnel  avalablo  for  trans- 
lation work  from  Serbo-Croatian  is  necessary.  The 
survey  should  also  collect  information  on  the  basic 
subject  background  and  experience  in  technical  trans- 
lation work  of  the  persons.  The  available  personnel 
should  be  suitably  utilized. 

In  1967 » Insdoc  (New  Delhi),  published  the 
Roster  of  Indian  aclentlflc  and  technical  translators. 
Nearly  3»000  circulars  were  sent  to  various  kinds  of 
institutions.  Wide  publicity  of  the  preparation 
of  the  Roster  was  also  given  through  newspapers  and 
periodicals.  In  spite  of  all  this,  only  one-fifth 
of  the  number  addressed  responded  to  the  questionnaire. 
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Of  the  603  translators  listed  in  the  Roster,  only 
one  name  appears  under  Sei oo-Croatian  language,  the 
Roster  could  be  brought  up-to-date  with  the  inclusion 
of  the  names  of  the  persons  completing  the  Delhi 
University  Courses  mentioned  earlier. 

45  Training  of  Personnel 

The  syllabus  of  the  courses  and  practical  work 
done  in  the  courses  in  Serbo-Croatian  should  be  such 
as  to  fit  the  candidates  for  efficient  translation 
service.  In  making  provision  for  training,  the  demand 
and  supply  position  for  such  persons  in  India  should 
be  borne  in  mind. 

46  Cover-to-Cover  Trnslation 

The  availability  of  cover-to-cover  translations 
of  certain  periodicals  should  be  taken  into  considera- 
tion. The  National  Science  Foundation,  USA,  entered 
into  a contract  with  Yugoslavia  in  I960  for  the  trans- 
lation and  publication  of  Yugoslavian  scientific 
articles  and  patents.  Under  this  scheme,  nine  current 
periodicals  are  being  translated  from  Serbo-Croatian 
into  English  ( 3 ).  Information  on  these  periodicals 
is  given  in  Sec  73. 

The  cost  of  a cover-to-cover  translation  of  a 
periodical  is  high  compared  to  the  subscription  cost 
of  the  original  periodical.  Cur  research  establish- 
ments should  pool  their  resources  together  and  the 
library  of  each  establishment  may  subscribe  to  such 
of  the  periodicals  in  cover-to-cover  translation 
that  are  likely  to  be  of  frequent  use  by  its  readers. 

A system  of  interlibrary  loan  and  exchange  of  perio- 
dicals can  then  meet  most  of  the  requirements  of 
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all  the  institutions  with  respect  to  the  cover-to- 
cover  translations. 

5 MANAGEMENT  OP  TRANSLATION  SERVICE 

51  Existing  Translation  Facility 

Translation  from  Serbo-Croatian  is  at  present 
largely  done  by  the  following  institutions: 

1 Insdoc,  New  Delhi;  3 Desidoc,  New  Delhi;  and 

2 Iaslic,  Calcutta;  4 Biabha  Atomic  Research 

Centre,  Bombay 

These  institutions  do  not,  however,  have  a 
full  time  translator  for  Serbo-Croatian.  Insdoc 
and  Iaslic  make  use  of  the  persons  in  their  Panel 
of  Translators,  in  providing  translation  service 
for  the  whole  country.  In  1966  and  1967,  Iaslic 
translated  one  document  of  2,909  words  and  2 docu- 
ments of  5,021  words  respectively  ( 7 ). 

52  Bibliographical  Control 

Bibliographical  control  of  translations  from 
Serbo-Croatian  language  produced  in  India  and  ob- 
tained from  outside  would  include  their  location, 
collection,  preservation,  classification,  cataloguing 
and  utilisation  ( 15  ). 

53  National  Translation  Centre 

A National  Translation  Centre  to  coordinate, 
effectively  organise  and  promote  bibliographical 
control  of  the  translation  work  done  in  India  is 
very  desirable.  A national  institution  already 
functioning  on  similar  lines  could  be  supported  to 
take  up  such  work.  The  functions  of  the  National 
Translation  Centre  would  include  the  following: 
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1 Provide  translation  service  in  all  the  languages 
according  to  demand. 

2 Maintain  a copy  of  each  of  the  translations  done 
by  it  and  also  copies  of  translations  sent  to  it  from 
different  institutions  in  the  country. 

Annotation . - It  is  to  be  considered  whether  a 
copy  ofeach  transition  done  in  the  different  insti- 
tutions in  the  country  should  be  deposited  with  the 
national  centre.  Perhaps,  it  is  sufficient  if  the 
Centre  maintains  a union  catalogue  of  the  translations 
as  an  aid  in  inter-library  loan  of  the  translations. 
After  locating  the  copy  of  a translation,  the  library 
possessing  it  may  directly  supply  the  library  request- 
ing for  it,  a reprograph  of  other  copy. 

3 Classify  and  catalogue  the  collection. 

4 Disseminate  information  about  the  items  in 
the  collection, those  added  to  it  from  time  to  time, 
and  those  tranolati ons  done  in  other  libraries  in 
the  country,  through  the  publication  of  a periodical 
list  or  other  suitable  means. 

5 Provide  access  to  the  translated  documents  by 
making  reprograph  copy  whenever  there  is  a demand. 

6 Maintain  an  up-to-date  directory  of  transla- 
tors and  translation  facilities  in  the  country. 

7 Make  periodical  survey  of  the  demand  for 
translations  from  different  languages  and  in  dif- 
ferent subject  fields;  and  the  personnel  available 
for  translation  work  drorn  different  languages  and 
in  different  subject  fields. 

8 Promote  and  advise  on  the  training  of  person- 
nel for  translation  work. 

9 Maintain  close  liaison  with  the  important 
national  and  international  centres  for  the  biblio- 
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graphical  control  of  translations,  such  as  the  follow 
ing: 

1 Commonwealth  Index  of  Scientific  Transla- 
tions, Aslib,  London.  * 

2 European  Translation  Centre,  Delft,  Holland. 

3 Transatom,  Brussels,  Belgium. 

4 Canadian  Index  of  Scientific  Translations, 
National  Science  Library,  Ottawa. 

5 Special  Libraries  Association’s  Translation 
Centre,  Chicago,  USA  ( 14  ). 

10  Collaborate  with  and  provide  information  about 
the  translated  documents  produced  in  other  countries 
through  publications  such  as  the  following: 

1 Index  translatonium  ( 6 ) 

2 World  Index  of  Scientific  translations  ( 5 ) 

3 Transatom-  bulletin  ( 18  ) 

4 Translations  register  index  ( 19  ) 

5 US  Government  research  and  development 
reports  (USGRDR)  ( 17  ) 

6 Bibliography  of  medical  translations  ( 3 ) 

7 Bibliographies  of  PL  480  translations  (for 
Russian,  Polish,  and  Serbo-Croatian  scientific 
material)  ( 2 );  and 

8 MLL  translation  bulletin  ( 11  ) . 
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7 APPENDIX 

71  Table  1.  Book  Production  in  Yugoslavia 


SN 

■ j 

Year 

• Number  of  Books  Produced  in 

Gene- 
ral it. 

Natural 

Sciences 

Huma- 
nit  j.es 

j Social 
! sciences 

t 

' 

TInspe' 

cifi- 

ed 

1 . 
jTotal 

j 

1 

1 957 

173 

1 ,701 

1,850 

1 ,868 

176 

5,768 

2 

1950 

172 

1 ,449 

.1 ,772 

1 ,707 

96 

5,276 

3 

1959 

139 

1 ,239 

1 ,878 

1 ,737 

67 

5,060 

4 

I960 

121 

1 ,276 

1 ,956 

1 ,885 

117 

5/35 

5 

1969 

240 

1 ,064 

1 ,964 

2,226 

- 

5,531 

6 

1962 

230 

1 ,154 

2,409 

1 ,844 

- 

5,637 

7 

1963 

121 

1,780 

2,637 

1 ,553' 

109 

6,400 

6 

1964 

263 

1 ,389 

3,749 

3,246 

- 

8,019 

9 

1965 

255 

1 ,295 

3,182 

3/48 

- 

7,980 

10 

1966 

285 

1 ,202 

3,445 

2,586 

- 

7,768 

7?  Table  2.  Selected  Scientific  and  Technical 

Periodicals  in  Serbo-Croatian  Language 
No  to.-  periodicals  already  available  in  India 
are  marked  with  an  aesterisk. 

snJ Title 

1 ARHITEKTURA  URBAN1ZAM,  Organ  saveza  arhitekata 
Jugoslav ije  i Urbani st ickog  saveza  Jugoslavije 
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SNJ  Title 

2 ARHIV  ZA  HIGHIJENfJ  RADA  I TOKSIKOLOGI JU 

3 ARHIV  ZA  TEHNOLOGIJU  ( TECHNILOGICA  ACTA) 

4 AUTOMATIKA.  jugo sloven slci  strucni  casopis 

za  automat iku,  Ljubljana. 

5 BIBLIOGRAFIJA  JUGOSLAV I JE  - knjige , brosure 

i muzikalije  - Jugoslovenski  bibliograf ski 
institut.  ’♦ 

6 BIBLICGRAPIJA  jugoslovenski;  period ike, 

Jugoslovenski  bibliograf ski  institut. 

7 BIBLIOTEKAR.  Organ  Brustva  bibliotekara 

Srbi je . 

8 CESTE  I MOSTOVI 

9 ■ CIVTLNA  ODBRANA 
10  CIVILNA  ZASTITA 

.11..  CROATICA  CHEMICA  ACTA,  Krvatsko  kemjsko  drustvo, 
Zagreb.  K 

12  KODUMENTACIJA  ZA  GRADJEVIHARSTVO  I ARHITEKTJRU. 

Jugoslovenski  gracjevinski  certar . 

13  DRAVNA  IHDUSTRIJA . 

14  EL EKTRO TEHK I CK I VJESNIK 

*15  GUSNIK  HEMIJSKOO  DRUSTVA. 

*16  GLASNIK  MATEMATIGKO  FIZICKI  I ASTRO NOMSKI . 

17  GRADJEYINAR,  Savez  grad jevinskih  inzenjera 

i technicara  SR  Hrvatske. 

18  JUGOSLOVENSKO  PRONALAZASTVO . Organ  Saveza 

pronalazaca  i autora  tehnickih  unapredjenja 
Jugoslavi je . ’ 

19  KEMIJA  U INDUSTRIJI.  Casopis  kemicara  i 

tehnologa  Jugo&vije. 
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Title 


20  KOZA  I OBU-CA. 

21  MASJNSKO  TEHNICKI  GLASNIK 

22  MATEMATICKI  GLASNIK , Vesnik  Drustva  mateinati- 

cara  i fizicara. 

23  MATERIJALI  I KONSTRUKCIJE,  Casopis'za  istra- 

zivanja  u oblast i inateri  jala  i konstrukcija. 

24  MORNARICKI  GLASNIK 

25  NAFTA,  Institut  za  naftu,  Zagreb, 

26  NAUCNO  TEHNICKI  PREGLED 

27  ORGAHIZACIJA  RADA  i 

28  PATENTNI  GLASNIK.  Slusbeni  list  Uprave  za 

patente , 

29  PRONAlAZASTVO , Organ  Savezne  Uprave  za  pronala- 

zastvo , 

30  STANDARDIZACIJA . Jugo slovenski  zavod  za 

standardizaciju , Beograd.  \ ! 

31  SVEUCILISNI  VJESNIK.  jugoslovenska  akademija 

znanosti  i umjetnosti  , Zagreb. 

32  TENNIKA.  Organ  Saveza  inzenjera  i tehnicara 

Jugoslavia e.  ; 

33  TELEKOMUNIKACIJE.  Zajednicu,  JPTT,  Beograd 

34  VAZEUH0PL0VN1  GLASNIK. 

35  VOJNO  DELO  '■  ! 

36  VOJNO SANI TET SKI  PREGLED 

37  VOJNOTEHNICKI  BILTEN. 

38  VO JNOTEHNICKI  GLASNIK. 

39  ZASTITJ*  MATERIJALA.  Casopis  za  problene 

zastite  raaterijala,  postrojenja  i objekata. 
Beograd . 

40  ZAVARIVAC. 

41  ZAVARIVANJE,  Bilten  Prustva  2a  tehniku 

zavarivanja  Hrvatske. 
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CLASSIFICATION  RESEARCH. 

(DRTC  Research  Cell,  report  (1969).  1). 

M A GOPINATH,  Lecturer,  Documentation  Research  and 
Training;  Centre,  Bangalore  3. 

1 INTRODUCTION 

This  is  a technical  report  of  the  classification 
research  done  by  the  members  of  the  DRTC  Research 
Cell  in  1969*  Sec  21  to  26  contain  a report  of  the 
work  with  respect  to  an  understanding  of  the  structure 
and  development  of  the  universe  of  subjects.  Sec  31  to 
33  contain  a report  of  the  work  done  in  the  idea 
plane.  The  result  of  this  work  is  applicable  to  all 
schemes  for  classification.  See  4 refers  to  the  work  done 
in  the  rotational  plane  in  Colon  Classification. 

Sec  5 gives  a list  of  the  new  Colon  Classification 
schedules.  Sec  6 refers  to  the  preview  of  CO,  ed.7 
(1971). Sec  71  to  74  contain  a report  on  the  work 
done  on  the  feasibility  and  modification  needed  in  the 
Colon  Classification  schedule  for  use  in  a computer- 
aided  document  finding  system. 

2 UNIVERSE  OF  SUBJECTS 

The  importance  of  an  understanding  of  the 
structure  and  development  of'  the  universe  of  sub- 
jects on  the  part  of  the  classificationist  and 
of  the  classifier  is  stressed  in  five  papers  pre- 
sented in  this  volume. 

21  Specialists' View  of  the  Universe  of  Subjects 
In  Paper  AA,  F J Devadascn  describes  the 
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specialist's  view  of  certain  aspects  of  the  structure 
and  development  of  the  universe  of  subjects  ( 3 )* 
According  to  a biologist,  analogies  of  the  biological 
phenomena  such  as  fragmentation,  hybridisation,  and 
integration  of  fragments,  nay  be  found  in  the 
structure  and  development  of  the  universe  of  subjects. 
The  kinds  of  new  subjects  resulting  frora  the  inter- 
action of  some  traditionally  compartmentalised  sub- 
jects are  also  described  from  the  specialist’s 
points  of  view. 

22  Structure  and  Development  of  Subjects  going 
with  Public  Health 

In  1968,  the  subject  "Public  Health"  was  raised 
to  the  status  of  Main  Subject,  and  included  in  the 
schedule  of  Main  Subjects  in  CC.  Till  then  it  was 
dealt  with  as  a compound  subject  going  with  the 
Ilain  Subject  Medicine. 

In  Paper  AB,  R Ahuja  ( 1 ),  traces  the  stages  of 
development  of  the  subject  Public  Health,  from  the 
first  century  EG  to  the  twentieth  century  AD.  The 
content  and  emphasis  in  subjects  going  with  Public 
Health  have  varied  at  different  stages  of  it3  deve- 
lopment. The  data  on  the  number  of  eignif icant 
contributions  indicate  that  "Bacteriology,  immunology, 
and  epidemiology"  have  more  than  90  per  cent  of  the 
total  contributions.  About  73  per  cent  Of  the  total 
significant  contributions  has  cone  up  during  the  last 
one  century.  The  subjects  falling  in  the  fields  of 
Clinical  Medicine , Preventive  Medicine,  and  Social 
Medicine  are  among  the  major  areas  of  interest  to 
the  specialist  in  Public  Health.  All  these  deve- 
lopments umply  justify  taking  "Public  Health"  a3  a main 
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Subject.  The  need  for  recognition  of  certain  Specials 
Basic  Subjects  with  Public  Health  as  the  Host  Main 
Subject  in  each  case  hay  been  pointed  out,  with 
illustrative  examples.  Penumbra!  subjects  such  as 
Medical  Sociology,  Human  Ecology,  Social  Anthropology, 
Social  Psychology,  Social  Paeditrics,  Social  Geriatrics, 
and  Social  Pathology  are  mentioned. 

25  Structure  and  Development  of  Psychology 

In  Paper  AC,  If  P Sinha  describes  the  structure 
and  development  of  the  subjects  going  with  the  Main 
Subject  Psychology  ( 21  ).  Psychology  is  essentially 
the  study  of  behaviour  of  an  individual  person.  By 
the  very  nature  of  the  subject,  the  various  theories 
of  psychology  are  capable  of  interacting  with  the 
Social  Sciences  such  as'  Education , Economics,  and 
Sociology.  These  interactions  naturally  give  rise 
to  many  "Hybrid  Subjects".  A chart  illustrates 
such  developments.  After  describing  the  status  of  the 
Subject  "Psychology"  in  the  different  well-known 
schemes  for  classification,  Sinha  explains  that  the 
treatment  of  Psychology  in  OC  even  from  ed  1 onwards, 
appears  to  bo  in  confo  unity  with  the:  development  of 
the  subject  Psychology  itself.  It  is  pointed  out 
that  the  classification  of  the  systems  and  sub- 
systems of  Psychology  gives  rise  to  certain  problems. 

24  Spiral  of  Scientific  Method 

I)i  Paper  AP,  Revamasiddnopa  shows  that  the 
Spiral  of  Scientific  Method  ( 20  ) can  be  Used  to 
describe  hulpfully  the  3tages  of  developments  in 
a subject.  Tiie  stages  of  developments  in  the  formu- 
lation of  the  Law  of  Conservation  of  Mass-Energy, 
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the  apparent  crisis  that  had  occurred  in  the  appli- 
cation of  the  Law  of  Conservation  of  Energy  in  the 
field  of  Radioactivity,  and  the  role  of  the  Special 
Theory  of  Relativity  in  resolving  the  crisis,  are 
described.  Certain  inferences  are  drawn  about  the 
structure  and  development  of  the  subjects  in  the 
’ field  of  Physic?. 

25  Analysis  of  Subjects 

In  Paper  EA,  Gopinath  and  Jayarajan  ( 4 ) 
attempt  ..to  draw  inferences  about  the  structure  and 
developments  of  an  assortment  of  compound  and  complex 
subjects  going  with  the  Main  Subject  Medic ine.  For 
this  purpose,  books  were  selected  from  the  English 
catalogue  (1925)  and  the  British  national  bibliography 
(1951  and  1967).  The  analysis  was  made  with  the 
aid  of  the  Postulates  and  Principles  formulated  by 
Ranganathan.  It  was  found  that  two-faceted  subjects 
had  maximum  number  of  books  in  1925,  where  as  in 
1991  and  1967,  the  jj  and  4 faceted  subjects  had  maxi- 
mum number  of  books.  Further,  there  were  a large 
number  of  subjects  with  greater  intension  published 
in  later  years  than  those  published  during  a genera- 
tion or  two  earlier, 

26  Analysis  of  Subjects  in  Reader’s  Query 

Neelnmeghan  analysed  a set  of  subjects  presented 
in  the  325  questions  in  the  fields  of  High-speed 
Aerodynamics  and  Aeronautical  Engineering  ( 5 )• 

Facet  Analysis  of  these  subjects  were  based  on 
Postulates  and  Principles  formulated  by  Ranganathan. 
The  subjects  in  queries  were  patterned  into  34 
facet  structures.  About  73  per  cent  of  these  were 
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based  on  three  similar  facet  structures  with  3,  4, 
and  5 facets,  respectively.  The  maximum  number  of 
facets  in  any  one  subject  was  12  and  the  minimum 
2,  with  an  average  of  5.4.  The  average  number  of 
Kernel  Ideas  in  a subject  was  found  to  be  8.  This 
is  in  conformity  with  the  findings  of  psychology 
of  the  Span  of  Immediate  Memory  and  the  Span  of 
Absolute  Judgment.  The  average  frequency  of  incidence 
of  (?),  (M)  and  (E)  isolates  was  in  the  ratio 
4.2«5. 6:1.  Among  Complex  Subjects,  the  Influence 
Phase  Relation  had  the  highest  incidence . 

3 IDEA  PLANE 

31  Relation  Between  Two  Subjects 

The  universe  of  subjects  embodied  in  documents 
presents  subjects  involving  relations  between  two 
different  subjects.  It  may  be  facet  relation  or 
olmso  relation.  An  examination  of  an  assorted 
number  of  documents  has  boon  made  in  Paper  BB  by 
Neelameghan  and  Gopinnth  ( 14  ).  The  analysis 
led  to  a re-examination  of  the  sequence  of  Bias 
Phase  and  Biasing  Phase.  It  also  led  to  n recog- 
nition of  certain  kinds  of  isolate  ideas  such  as 
"Basis",  "Interpretation"  and  M!Iethod" . This  re- 
cognition has  led  to  viewing  some  of  the  subjects 
hitherto  considered  to  represent  Phase  Relation 
as  Facet  Relation.  Further,  the  paper  has  posed  the 
question  ’’Is  Psychosomatic  Medicine  a phase  rela- 
tion, or  facet  relation  or  a Basic  .Subject?" 

32  Differentiation  of  Energy  Isolate  from  Property 
I solate 

In  1966,  on  examination  of  all  the  isolates 
enumerated  in  the  different  schedules  under  the 
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heading  "?oci  £" Y.J  cum  £ 2P_7"  in  the  Colon  classi- 
fication (Ed  6 ; 1 963 ) was  started  ( 12).  Most  of 
the  isolates  enumerated  in  these  schedules were  taken 
to  be  Property  Isolates  and  deemed  to  be  a manifesta- 
tion of  the  Fundamental  Category  Matter.  However, some 
of  the  isolates  posed  problems  in  identifying 
their  manifestation.  Most  of  these  are  action- 
associated  isolates.  The  differentiation  of  Energy 
Isolate  from  the  Property  Isolate  has  been  a problem. 
In  Paper  BC  to  this  Seminar,  Heelameghan  ( 8 ) 
suggests  that  the  action-associated  isolates  may  be 
grouped  as  an 

1 Action-associated  Isolate  Idea  occurring  as 
an  attribute  (but  not  qualifier)  of  one  or  other 
of  the  isolate  ideas  or  v/ith  the  Basic  Subject 
and  occurring  in  one  and  the  same  compound 
subject . 

2 Acti.on-assoc  iuted  Isolate  Idea  occurring  not 

as  an  attribute  of  any  other  isolate  idea  when  either 
of  then  occurs  in  one  an.d  the  some  Compound  Subject. 

Each  one  of  the  isolates  belonging  to  Group  1 
may  be  deemedto  fct  a manifestation  of  the  Fundamental 
Category  Matter  and  that  belonging  to  Group  2 may 
be  deemed  to  be  a manifestation  of  the  Fundamental 
Category  "3-iergy”. 

33  Facet  Sequence  in  CC 

The  concept  of  "Property"  taken  as  Matter-Pro- 
perty Isolate  leads  to  difficulties  in  facet 
sequence  of  certain  subjects.  Ueelameghan  and 
Gopinath  have  given  illustrative  examples  to  show 
that  the  sequence  of  facets  presented  by  certain 
Compound  Subjects  when  analysed  according  to  the 
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Postulates  gives  a sequence  which  does  not  conform 
to  the  implication  of  the  Wall-Picture  Principle, 
although  the  sequence  is  in  conformity  with  the  Postu- 
lates for  Sequence  ( 15  )•  The  problem  is  traced 
to  talcing  Property  as  on  isolate.  The  sequence  of 
facets  of  the  Compound  Subjects  could  be  made  to 
satisfy  the  Postulates  for  Sequence  of  Facets  a3  well 
as  the  Wall-Picture  Principle,  if  we  deem  ''Property" 
not  to  be  an  Isolate  Idea  but  only  a Kernel  Idea. 

•Such  a Kernel  Idea  can  be  attached  to  any  Isolate 
Idea  as  determined  by  the  Wall-Picture  Principle. 

This  idea  is,  however,  to  be  e.cperimente i upon  with 
a large  number  of  examples  from  different  subjects. 

4 DEVELOPMENT  OP  THE  bSE  OP  DIGITS  IN  CC 

A study  of  the  development  of  the  use  of  digits 
in  CC  from  1924  to  1968  was  made  by  Rangarathan  ( 18  1, 
This  study  indicated  clearly  tie  policy  of  the  use 
of  different  npecies  of  digits  in  00  and  the  intro- 
duction of  new  digits  whenever  needed,  with  due  res- 
pect to  the  implication  o ' the  Law  of  Parsimony, 

It  also  highlighted  that  the  nututional  system  of 
CC  has  resilience  and  capacity  to  impl'  nent  the 
developments  in  t lie  universe  of  subjects,  in  con- 
formity with  the  deci stone  mode  in  the  idea  plane. 

The  study  also  listed  a set  of  digits  likely  to  be 
used  in  CC  Ed  7.  However,  there  is  one  deviation. 
Instead  of  *]'  (upward  arrow) , the  use  of  " (double 
inverted  comma)  has  been  preferred  to  indicate 
Anteriori&ing  Quality  ns  suggested  in  Paper  3K 
to  DRTC  Seminar  (0(1968). 
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5 SCHEDULES  CONSTRUCTED 

51  Schedule  of  Main  Subjects 

During  1969*  Ranganathan  revised  the  schedule 
of  Main  Subjects  ( 17  ) and  Partial  Comprehensions. 
This  schedule  contained  82  Main  Subjects!  41  of  these 
are  traditional  Main  Subjects,  16  Distilled  Main 
Subjects,  (of  which  4 are  old  Main  Subjects),  10 
■'•’used  Main  Subjects,  and  19  other  new  Main  Sub- 
jects. There  are  23  Partial  Comprehensions  of  which 
18  are  now  ones.  Out  of  these, only  29  Main  Subject 
Numbers  and  only  5 Partial  Comprehension  Numbers 
need  correction. 

52  Design  of  Depth  Schedules 

During  1969,  CC  depth  schedules  have  been  con- 
structed by  the  DRTO  Trainees  (1968-69)  Or  the 
following  subjects. 


SN 

| Author 

; Depth  classification  for 

1 

A H Kidwai 

2 ; 5 1 Library  Classification  • 

2 

Harjit  Singh 

EI93  Statistical  Quality  Control 

3 

Jacob  T Thomt.s 

P3,9E>8  Production  of  Air 
Compressor 

4 

Q S Raghavendra 
Rao 

D8,9M13  Production  of  Electrical 
Generator 

5 

(All  trainees 
cooperatively) 

D8,9K(5  Production  of  Incan- 
descent lamp 

6 

3 G Mahajan 

Ts3  Teaching  Technique 

The  schedules  are  tentative  and  are  unpublished. 


53  Step-by-Step  Procedure 

lleelanoghan,  in  a series  of  five  papers  (o,7i 
q 9,10,11)gave  a revised  step-by-step  procedure  for 
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the  design  of  depth  classification  schedules,  with 

Illustrations*  Further  articles  in  the  series  are 
expected . 

6 PRE-VIEW  OF  COLON  CLASSIFICATION  FP  7 (1971) 

Rangany than  has  given  a comprehensive  preview 
of  the  forthcoming  ed  7 of  CC  ( 16).  The  preview 
* gives  a background  study  about  the  netd  for  design- 

ing a scheme  for  olasrif ication  on  the  basis  of  a 
sound  and  dynamic  theory  of  library  classification. 

The  preview  gives  the  proposed  changes  in  Ed  7 and 
also  gives  a routine  for  correction  of  Class  Number, 
based  on  the  Law  of  Osmosis  ( 19  )• 

7 COMPATIBILITY  OF  CC  A’ HD  UTC 

In  a paper  presented  to  the  Thirty-ninth  Inter- 
national Conference  on  Information,  hsld  at  Roma  in 
September  1969,  Rangannthon  and  Leol  jneg'nan  (29  ) 
discussed  the  possibility  of  five  typos  of  compati- 
bility studies  between  document  finding  systems. 

They  are  t 

1 Any  two  el<  ctronic  systems; 

2 Any  two  catalogue  systems: 

3 Any  catalogue  system  and  any  electronic  system 5 

4 Iho  classificntory  language  used  in  any  cata- 
logue system  and  the  machine*  language  cf  any  electro- 
nic syetenj  and  as  the  ultimate  basis  cf  all  these, 

5 Any  two  ach snec  for  classification, 

As  n case  study,  eorrn  atibility  of  toe  two  schemes 
for  classification  namely  Col  an  Cl  assification  and 
Universal  Decimal  Classification  is  discussed.  The 
compatibility  in  respect  of 

1 Theory  of  classification; 

2 Its  application  in-action  in  CC  as  vail  cj 
UPC  5 mid 
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b The  efficiency  of  CC  ar.d  •71)0  for  use  in  an 
electronic  document  find:  ig  system. 

i 

have  been  discussed. 

8 CLASSIFICATION  A] FT)  CCMP  U T2  R -AI DLD  FINDING 

81  A Survey  of  the  Trend 

In  a survey,  G Lha 1 1 a ch a ryy a ( 2 ) examines 
the  role  of  depth  classification  in  a system  for 
document  finding.  The  survey  covers  some  signifi- 
cant works  of  the  period  1945-1968.  It  highlights 
Vannevar  Jush's  prophecy  abouu  "Ilctrex'1  and  gives  a 
series  of  attempts  at  using  different  specialists 
schemes  for  clesificatior.  in  Grumes  ( 1955),  Power- 
samas  (1958),  and  Leslie  and  Schitle  efforts  in  1961 ■ 
and  1962  respectively.  The  survey  gives  a brief 
description  on  the  project  "ilotereologica?.  Literature 
using  UDC"  and  also  of  the  seven  reports  n the 
project  on  Evaluation  of  UDC  i.i  Indexing  Language 
for  mechanised  reference  retnc'  c.l  sysror.'  , since 
1965*  In  conclusion,  Bhattcchnrvyr.  3»g.;‘.sts  that  a 
hormoniousc  jmbinutior.  of  hn  potentiality  of  the 
Now  Methodology  for  the  design  cl  lop*!.  claosifica- 
tion  developed  in  the  DRTC  with  the  ability  of  a 
couputer  for  fast  search  ir.  th j design  of  a system 
for  Document  Finding,  to  meet  more  efficiently  the 
document  needs  of  specil.it t s. 

82  Formulation  of  Kernel  Terms  for  a Subject  ^nd 
of  Isolate  Terns 

Keuluaieghar.  and  Venkataramon  compere  the  pro- 
cedure for  the  synthesis  of  Class  Number  by  the 
convcntionul  method  with  the  one  using  a general 
purpose  computer  ( 15  ) . They  suggested  a modified 
Postulat ional  Method  for  the  formulation  of  kernel 
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terns.  The  problem  of  homonyms  in  kernel  terms 
denoting  subjects  is  considered  and  methods  of  re- 
solving then  are  suggested  so  as  to  achieve  one- 
one  correspondence  between  the  kernel  terr.i3  and 
the  subject.  This  is  an  absolute  necessity  in  the 
synthesising  numbers  into  a Class  number  by  a 
computer. 

83  Schedule-on-Tape 

Venkataraman  and  Neelaneghan  describe  ( 23  ) 
the  procedure  and  give  flow-charts  for  the  opera- 
tion of  a general-purpose  computer  for  the  trans- 
fer on  to  magnetic  tape  a schedule  of  basic  Sub- 
jects, schedules  of  special  isolates  for  subjects 
going  with  different  Basic  Subjects,  and  schedules 
of  Common  Isolates  of  different  kinds.  Techniques 
have  been  devised  to  identify  a specific  schedule. 

34  Formation  of  Isol&te  Lumber  by  Computer  and 
Devices  in  CC 

Venkaturuman  and  lice  iumeghan  describe  ( 24  ) 
step-by-step  procedure  for  the  formulation  of 
Isolate  Number,  using  a general  purpose  computer 

1 According  to  the  rules  of  CC  for  Alphabetical 
Device,  Nun*  ri'eal  Device,  Environment  Device  , 
Geographical  Device,  and  Chronological  Device?  and 

2 For  an  isolate  deemed  to  be  a manifestation 

of  the  fundamental  category  either  of  Space  or  of  Tine. 

The  study  also  covers  the.  method  of  assembling 
of  the  Basic  Subject  Lumber  and  the  Isolate  Numbers 
to  form  Class  Number  retaining  the  helpful  sequence 
of  the  isolate  ideas  arrived  at  in  the  idea  piano. 
Flow-charts  of  the  computer  operations  have  also 
been  worked  out. 
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BRTC  Seminar  (7) ( 1969) . Paper  lb. 

CATALOGUING  RESEkhCh. 

(BRTC  Research  Cell,  report  (1969).  2). 

r 

G BHA.TTACHARYYA , locumentat  ion  Research  and  Train- 
ing Centre.  Bangalore  3. 

1 INTRO  RUCTION 

This  is  a technical  report  of  the  research  in 
cataloguing  done  by  the  members  of  the  BRTC  Research 
Cell  in  1969.  Each  of  the  following  sections  con- 
tains successively  a report  of  the  following  subjects 
1'  Review  of  the  research  work  in  cataloguing 
done  in  India; 

2 Formulation  'of  the  Canon  of  Recall  Value  — 

a new  canon  added  to  the  list  of  the  Normative  Prin- 
ciples of  Cataloguing; 

3 Critical  and  comparative  study  of  the  different 
editions  of  CCC  and  AACR;  and 

4 Work  done  on  Postulate  Based  Subject  Headings. 

2 CATALOGUING-  RESEARCH  IN  INDIA 
21  Research  Project  of  June,  1969 

Research  in  cahioguing  may  be  said  to  have  begun 
in  the  last  quarter  of  the  eighteenth  century.  In 
India  it  was  first  started  by  S it  Ranganathan  in 
1925.  It  took  a new  ti.rr  in  1920  writh  the  formula- 
tion of  the  live  Laws  of  Library  Science  by  him. 

To  get  a comprehnsivo  idea  of  t.he  research  work 
done  in  India  on  the  various  facets  of  cataloguing, 
a research  project  v;as  taken  up  in  June  1969.  The 
project  aimed  at 
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1 Tracing  the  background  against  which  cata- 
loguing research  was  first  started  in  India; 

2 Examining  the  nature  of  the  cataloguing  re- 
search deemed  to  be  the  background  of  the  work  in 
India; 

3 Making  a survey  of  the  research  work  done  on 
cataloguing  in  India;  • 

4 Reviewing  each  piece  of  work  to.  understand 
its  significance  as  a contribution  to  the  field 
of  cataloguing; 

5 Making  a comparative  study  of  the  cataloguing 
research  done  outside  India  and  in  India;  and 

6 Marking  the  areas  in  cataloguing  calling  ^or 
further  research. 

22  Findings 

The  findings  of  this  research  project  have 
been  published  ( 1 ).  The  findings  are  'summarised 
in  the  following  sections. 

23  Background  of  Fngmatic  Research  in  Cataloguing 

It  is  helpful  to  regard  the  last  quarter  of  the 
eighteenth  century  as  tho  beginning  of  the  modern 
period  of  cataloguing.  Prior  to  1928,  the  chief 
contributors  to  the  field  of  modern  cataloguing 
were: 

1 Henry  Barber ; 

2 Antonio  Genesio  Mario  Panizzi; 

3 Charles  C Jewett ; 

4 Andrea  Crestadoro; 

5 Karl  Pziatsko; 

6 Charles  A Cutter; 

7 K A Linderfolt;  and 

8 J Kaiser . 
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However,  they  had  no  fundamental  laws  of  library 
science  or  normative  principles  of  cataloguing  to 
guide  their  work.  Therefore,  their  research  was 
hardly  of  the  a priori  variety.  It  had  to  be  mostly 
pragmatic  and  developmental.  This  pragmatic  research 
was  observational  as  well  as  empirical.  The  develop- 
mental research  took  over  from  the  pragmatic  research 
and  made  finer  adjustments  and  improvements  on  the 
results  already  obtained,  to  faclitate  immediate  use. 

24  Basie  for  A Priori  Research 

In  1928,  S R Ranganathan  enunciated  the  Five 
Laws  of  Library  Science.  They  provided  the  basis 
for  deep  a priori  research  in  the  different  branches 
of  library  science  including  cataloguing.  Thus 
research  in  cataloguing  in  India  began  as  a priori. 

It  was  first  carried  out  by  S R Ranganathan  himself. 
It  took  a positive  turn  in  1938,  by  his  formula- 
tion of  Normative  Principles,  special  to  cataloguing 
theory  and  practice. 

25  Ranganathan' s Initial  Research 

Ranganat han ' s research  in  cataloguing  has  al- 
ways been  a blending  of  pragmatic  research  — that 
is,  observational  research  and  empirical  research  — 
and  of  a priori  research  based  on  the  Five  Laws 
and  the  Normative  Principles  of  Cataloguing.  The 
result  of  his  initial  researches  were  embodied  in 
the  follov/ing  works; 

1 Classified  catalogue  code  (1934)? 

2 Theory  of  library  catalogue  (1938); 

3 Dictionary  catalogue  code  (1945);  and 

4 Library  catalogue;  fundamentals  and  procedure 

(1950). 
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26  Developmental  Research  Since  1950 

The  work  of  Ranganat^an  v.pto  1950  was  followed 
by  a considerable  amount  of  developmental  research 
on  the  subject.  It  took  over  mostly  from  a priori 
research  and  made  finer  adjustments  and  improvements 
in  the  results  already  obtained  to  facilitate  the 
* achievement  of  immediate  utility.  In  this  develop- 

mental research,  besides  Ranganafc han , an  appreciable 
number  of  contributions  have  been  made  by  the  members 
of  the  Library  Research  Circle  (Delhi).  Research 
in  cataloguing  in  India  was  taken  to  a further  stage 
by  the  recognition  and  explicit  statement  of  the 
steps  in  Scientific  Kethod. 

27  Significant  Contributions  of  India 

f India's  research  in  cataloguing  has  made  signi- 

ficant contr ibutione  in  the  different  areas  of  cata- 
loguing. A few  of  these  areas  are  as  follows: 

1 Cataloguing  Terminology; 

2 Normative  Principles  of  Cataloguing; 

3 Layout  of  a catalogue  Code; 

4 Alphabetisation ; 

5 Critical  and  comparative  study  of  different 
Catalogue  Codes; 

6 Name-of -Person  Reading; 

7 Corporate  Heading; 

8 Subject  Heading; 

J 9 Uniform  Cataloguing  at  International  level; 

10  Cataloguing  of  Future  Books  and  the  Author 
Statement  for  a Book  on  its  Title-page;  and 

11  Cataloguing  of  Periodical  Publications. 


625 


LB  2 8 


Bhattaoharyya 


28  Potent ialiti  es  of  the  Canons  of  Cataloguing 

The  set  of  Canons  of  Cataloguing  is  one  of  the 
outstanding  contributions  of  India  in  the  field  of 
cataloguing.  The  potentiality  of  these  Canons  have 
not  yet  been  fully  exploited  by  the  library  pro- 
fession. 

3 CANON  OF  RECALL  VALUE 

31  Sensing  the  Froblem 

A critical  and  comparative  study  of  the  different 
editions  of  the  Classified  catalogue  code  and  of  the 
Anglo-American  Cataloguing  Rules  is  one  of  the  long- 
term research  projects  engaging  the  attention  of 
the  DRTC  Researoh  Cell.  In  this  connection,  while 
examining  the  rendering  of  multiworded  names  of  * 

different  kinds  in  the  Headings  of  Main  Entries, 

Ranganathan  sensed  that  the  puriew  of  the  Canon  of 
Trepotence  and  that  of  the  Canon  of  Sought  Heading 
were  too  extensive  to  guide  directly  the  rendering 
of  such  names.  This  made  him  rethink  about  these 
Canons . 

32  Concept  of  Recall  Value 

The  structure  of  the  multi-worded  names-of- 
Person; 

Government ; 

Organ-o f-Government ; v 

Institution; 

Organ-of-Institut ion; 

Conference; 

Organ-of-Conference ; 

Series;  and  of  the  multi-worded 
Titles , 


1 

2 

3 

4 

5 

6 

7 

8 
9 


Cataloguing  Research 


LB33 

were  analysed. The  nature  of  each  word  constituting 
a multiworded  name  was  examined.  It  was  found  that 
in  re-calling  to  memory  a multiworded  name  once 
known,  each  of  the  words  constitutiiig  the  name,  does  not 
not  possess  equal  value.  This  quality  of  being 
called  back  of  a word  constituting  a mult iworded  name 
has  been  named  'Recall  Value' . 

33  Application  in  Determining  the  Entry  V/ord 

The  concept  of  Recall  value  was  applied  in 
determining  the  Entry  Word  of  a multiworded  name. 

It  was  found  that  in  the  case  of  a multiworded 
nane-of-per son , the  indication  of  Recall  Value  to- 
tally agrees  with  the  suggestion  of  the  Canon  of 
Prepotence  taken  along  with  the  Principle  of  Proba- 
bility. On  the  other  hand,  the  Canon  of  Prepotence 
and  the  Canon  of  Sought  Heading  were  not  found  suffi- 
cient to  determine  the  Entry  Word  in  a multi-worded 
name  o f 

1 An  Organ-o f-Govermnent ; 

2 An  Institution, 

3 An  Organ-of-Inst itut ion; 

4 A Conference; 

5 An  Organ-of-Conference;  and  in  a multi- 
worded 

6 Title. 

•The  practice  of  using  the  first  substantive  word  in 
the  name  of  a corporate  body,  and  in  a title  does  not 
respect  the  indication  of  Recall  Value.  For,  in 
most  cases,  it  happens  to  be  the  name  of  a sub.iect 
or  of  some  other  speciality  that  has  the  highest 
Recall  Value. 
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34  Recall  Value  and  Catalogue  Codes 

An  examination  of  the  rules  of  the  different 
catalogue  codes  relating  to  the  rendering  of  multi- 
worded  names  in  the  Headings  of  Hair..  Entries  indi- 
cated that 

1 A1  the  codes  have  respected  the  indication  of 
Recall  Value  in  resfeet  of  name-of-person. 

2 • The  Classified  catalogue  code  has  respected 
the  indication  of  Recall  Value  fully  in  respect  of 
a name-of-organ  of  a Corporate  Body  and  partially 
in  respect  of  Titles.  On  the  other  hand,  it  has  not 
respected  this  indication  in  respect-  of  a narae-of- 
institution  and  a name-of- conference . 

3 The  Prussian  instructions  has  respected  the 
indication  of  Recall  Value  in  respect  of  a Title- 
heading  by  introducing  the  concept  of  ''Real  Title". 

4 The  Anglo-American  cataloging  rules  has  not 
respected  the  indication  of  Recall  Value  in  respect 
of  name-of-corporate-hody  and  title. 

It  has  been  suggested  that  all  the  catalogue 
codes  should  resj  ect  the  indication  of  Recall  Value 
fully  in  formulating  their  rules  for  trie  choice  of 
the  Entry  Word  of  a mult i-wor dec  name  of  a;  corporate 
body  and  of  a multiwordod  title  to  be  used  as  the 
Heading  of  the  Main  Entry. 

35  Formulation  of -the  Canon 

The  canon  of  Recall  Value  has  been  added  to  the 
list  of  Normative  Principles  of  Cataloguing.  It 
has  been  enunciated  as  follows; 

Canon  of  Recall  Value.-  The  principle  that 
in  a multiworded  name  of 
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1 A Person; 


2 

An  Institution; 

3 

A Conference; 

4 

An  Organ  cf 

41  Government , or  of  an 

42  Institution,  ox  of  a 

* 

43  Conference,  and  in  a multiworded 

5 Title  of  a document  other  than  a periodical 
publi cat  ion , 

the  Entry  Word  or  the  Entry  Word-Group  in  the 
Reading  of  the  Plain  Entry  should  he  the  one  with 
the  highest  Recall  Value. 

A paper  embodying  the  findings  given  in  Sec  3 
above  has  been  published  ( 3 ) . 

4 COMPARISON  01'  CCC  AND  A ACE 

The  comparative  study  of  t ha  different  editions 
of  the  Classified  catalogue  code  (=CCC)  and  those 
of  the  Anglo-American  cataloguing-  rules  (-AACR)  was  con- 
tinued . jn  1969, 'the  study  covered  t lie  determination 
of  authorship  in  the  case  of  a conflict  centring 
round 

1 Person  v_s  Person;  and 

2 Person  vs  Corporate  Body. 

41  Conflict  of  Authorship:  re r son  vs  Person 

In  their  comparative  study  on  the  determina- 
tion of  authorship  in  the  case  of  a conflict  centring 
round  Person  vs  Person  ( 6 ) , Ranganat han  and 
Bhattacharyya  referred  to  the  importanco  of  the 
definition  of  the  term  'Personal  Author'  in 
resolving  such  a conflict,  ph.e  various  ways  in 
which  the  conflict  of  authorship  centring  round 
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person  vs  person  arises  have  been  indicated.  The 
comparative  study  examined  how  CCC  (1964)  and  AACR 
(1967)  resolve  such  conflicts  in  respect  of  the 
following  types  of  work: 

1 Spoken  words; 

2 Correspondence; 

3 Map  and  Atlas;  and 

4 Pependent  work. 

It  has  been  pointed  out  that 

1 CCC  (1964)  resolves  the  conflict  as  a pre- 
liminary measure  before  formulating  the  rules  for 
the  choice  of  Heading  of  the  Main  Entry;  but 

2 AACR  (1967)  deliberately  mixes  up  the  two 
problems  in  the  rules  for  the  choice  of  Heading 

of  the  Main  Entry  violating  the  Principle  of  Unity 
of  Idea  in  formulating  the  rules. 

42  Conflict  of  Aut horship: ' Person  vs  Corporate  Body 
In  their  comparative  study  on  the  determina- 
tion of  authorship  in  the  c-ase  of  a conflict  centring 
round  Person  vs  Corporate  Body  ( 5)  » Ranganathan 
and  Bhattacharyya  have  referred  to  the  importance  of 
stating  the  Normative  Principles  of  Cataloguing  in 
a Catalogue  Code.  The  attempt  by  AACR  (1967)  in 
this  direction  has  been  pointed  out.  The  AACR  (1967) 
has  followed  the  lead  of  CCC  in  the  matter  of  res- 
pecting the  Principle  of  Unity  of  Idea  by  separating 
out  the  rules  for  the  choice  of  Heading  from  those 
for  rendering  it.  Its  deliberate  mixing  up  in  one 
and  the  same  rule  the  resolution  of  the  conflict  of 
authorship  and  the  choice  of  Heading  has  been  cri- 
ticised. The  following  cases  have  been  considered 
for  the  comparative  study  of  how  the  different 
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editions  of  CCC  and  AACR  resolve  the  conflicts  of 
authorship  centring  round  Person  vs  Corporate  Body: 

1 Documents  to  bo  deemed  to  be  of  Corporate 
authorship; 

2'  Documents  to  be  deemed  to  be  of  Personal  Author- 
ship; 

3 Non-governmental  edition  of  an  act;  and 

4 Conference  documents. 

5  SUBJECT  HEADING 

■ In  1969,  the  research  on  "Subject  Heading"  by 
the  DRTC  Research  Cell  has  mostly  turned  on  exploit- 
ing the  potentiality  of  the  Postulates  of  Facet 
Analysis  taken  along  with  the  Principles  for  Facet 
Sequence  in  the  matter  of  determining  coexten- 
sive multiple  Specific  Subject  Headings.  Specifica'l- 
ly,  work  has  been  done  in  the  following  areas: 

1 The  potentiality  of  the  postdeterminat ion 
of  Subject  Headings  based  on  Postulates  in  the 
context  of  the  growing  Universe  of  Subjects;  and 

2 The  potentiality  of  the  Forward  .Rendering  of 
Subject  Headings  based  on  Postulates  in  the  context 
of  a Dictionary  Catalogue  System. 

51  Post-Determination  of  Subject  Heading 

In  his  work  on  the  potentiality  of  the  post- 
determination  of  Subject  Headings  ( 4 ) Ranganathan 
has  discussed  the  difficulties  of  pre-deterrained 
Subject  Headings  with  respect  to  their  use,  pre- 
paration, and  maintenance  using  LC  Subject  [leadings 
as  the  type.  To  meet  the  challenges  throv/n  forth 
by  the  growing  Universe  of  Subjects,  the  inadequate 
and  rigid  pre-determined  list  of  Subject  Headings 
should  be  replaced  by  the  post-determination  of 
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the  Subject  Headings  of  subjects  as  and  when  they 
turn  up.  The  first  five  steps  in  the  systematic  pro- 
cedure of  subject  analysis,  based  on  the  Postulates 
of.  Facet  Analysis  and  the  Principles  for  Facet-  Se- 
quence, are  equally  helpful  for  the  post-determina- 
tion of  Class  Numbers  and  of  Subject  Headings.  Illus- 
trative examples  have  been  given  to  show  the 

1 Near -concurrence  to  this  idea  found  in  the 
British  national  bibl logruphy : 

2 Partial  concurrence  to  this  idea  found  in  the 

Medical  subject  headings:  and 

3 Divergence  from  this  idea  found  in  the  LC 
Sub.lecr  headings. 

Ranganathan  has  discussed  in  detail  the  problems 
awaiting  pursuit  in  the  improvement  of  the  post- 
determination of  Subject  Headings  in  respect  of  tin 
syntax  of  the  ideas  in  the  Forward  Multiple  Sub, jet 
Headings  and  in  the  Reverse  Multiple  Subject  Head- 
ings used  for  See  Reference.  The  DRTC  experiment 
in  the  possibility  of  removing  the  residual  diffic 
ties  by  using  the  Indicator  Digits  used  by  the 
Colon  Classification  has  also  been  mentioned.  The 
issue  of  the  relative  helpfulness,  in  document  fin- 
ding systems,  of  the  use  of  natural  language  and  of 
cla8sificatory  language  respectively  for  expressing 
multiple  Subject  Headings  has  been  raisod. 

52  Forward  Rendering  and  Dictionary  Catalogue 
System 

In  their  work  on  the  potentiality  of  the  For- 
ward Rendering  of  Subject  Headings  in  the  context 
of  a Dictionary  Catalogue  Syeten  ( 2 ) Bhattacharyya 
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and  Neelameghan  have  noted  that  in  the  Classified 
Catalogue  System  (=CQS)  , 

1 The  Specific  Entries  for  the  subjects  going 
with  the  different  Basic  Subjects;  and 

2 The  Specific  Entries  for  the  Compound  Sub- 
jects going  with  one  and  the  same  Basic  Subject 
are  brought  together  and  arranged  in  a filiatory 
sequence.  They  have  demonstrated  that  all  the 
features  of  the  CCS,  excepting  the  filiatory  se- 
quence can  be  incorporated  in  the  Dictionary  cata- 
logue System  by 

. I Making  its  subject  cataloguing  base  on  the 
Postulates  of  Facet  Analysis  and  the  Principles  of 
^acet  Sequence;  and 

2 Adopting  the  Forward  Rendering  Method  for 
preparing  the  Speciic  Subject  Headings  determined 
oil  the  basis  of  the  Title-in-Stnndrd-Tqrms  arrived  at 
in  Step  D of  the  Method,  of . Postulates. 

A General  Subject  Entry  prepared  on  the  basis  of 
the  Specific  Subject  Entry  by  using  each  of  the 
Sought  Terms  in  it  as. the  First  Heading  followed 
by  the  other  terms  in  it,  as  in  a cyclic  permuta- 
tion, provides  access  to  the  Specific  Subject  Entry 
by  any  Sought  Term  occurring  in  the  Specific  Subject 
Heading.  To  help  in  d otermining  the  correct  Specific 
Subject  Heading  lrom  the  Heading  of  a General 
Subject  Entry  itself,  and  to  obviate  the  need 
of  mentioning  the  Referred-to-Heading , they  have 
suggested  the  use  of  a virgulo  ( / ) and  a full 
stop  ( . ) to  indicate  the  beginning  and  the 
end  respectively  of  the  Specific  Subject  Heading. 
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LIBRAMETRY . 

(DRTC  Research  Cell,  report( 1969) • 3). 

A NEELAMEGHA.N,  Documentation  Research  and  Training 
Centre.  Bangalore  3. 

1 INTRODUCTION 

This  is  a report  of  the  studies  in  librametry 
done  by  members  of  the  L'RTC  Research  Cell  in  1969. 
Sec  2 mentions  the  helpfulness  of  a statistical 
outlook  and  awareness  on  the  part  of  librarians. 

Sec  3 reports  on  the  3cope  of  librametry  as  ilustra- 
ted  by  S R Ranganathan.  Sec  4 to  8 reports  on  a 
few  librametric  studies  done  recently, 

2 STATISTICAL  OUTLOOK  AND  AWARENESS 

A statistical  outlook  and  a stat istical  aware- 
ness on  the  part  of  the  librarian  would  help  him 
understanding  better  some  of  the  aspects  of  library 
work.  With  this  in  mind,  in  addition  to  giving  a 
statistical  flavour  wherever  possible,  in  the  expo- 
sition in  the  teaching,  the  different  subjects  of 
the  documentation  course,  a series  of  about  twenty 
lectures  on  elements  of  statistical  Calculus,  Opera- 
tions Research,  and  Sampling  were  arranged  during 
June-August  1969.  Shri  V V Buche  of  the  SQC  Unit, 
ISI,  Bangalore,  who  conducted  the  classes,  demons- 
trated the  application  of  many  of  the  techniques 
to  library  situations.  The  students  were  also  given 
a few  assignment s , 
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3  SCOPE  OP  LIBRAMETRY 

The  term  'Librametry*  was  coined  in  1948  by 
S R Ranganathan,  at  tb  Aslib  Conference  in  Leamington 
Spa.  In  Paper  PA  contributed  to  this  Seminar,  Ranga- 
nathan.  ( 6 ) has  given  illustrative  examples  of  the 
application  of  Statistical  Calculus,  Operations 
Research,  and  Sampling  to  certain  library  problems. 

The  examples  include  the  following: 

Statistical  method  in  the 

1 Petermination  of  the  strength  of  library  staff; 

2 Pisposition  of  library  staff  for  circulation 
work  during  different  library  hours; 

3 Pisposition  of  library  staff  for  reference 
service  during  different  library  hours; 

4 Organisation  of  library  system; 

5 Establishing  the  distinction  between  "service 
library"  and  "dormitory  library"; 

6 Resign  of  library  building,  fittings  and  fur- 
niture; 

7 Book  selection; 

8 Absolute  Syntax  and  Facet  Syntax  in  rolation  to 
classification; 

9 Length  of  Class  Number; 

10  Variation  in  style  in  writing  catalogue  entries; 
and 

11  Poc-Finder. 

Operations  Research  in  the 

1 Transfer  of  a big  library  from  one  building  to 
another;  and 

2 Periodical  changes  in  the  sequence  of  subjects 
in  the  shelving  of  books  in  the  stack  room  in  relation 
to  saving  of  the  time  of  readers. 


636 


Libranetry 


LC5 


Sampling  in  the 

1 Estimation  of  opinion  of  readers  about  library 
service  received  by  them; 

2 Estimation  of  library  use;  and 

5 Accuracy  inootaloguing  work. 

4 NEED  FOR  CHANGE  OF  WORK  STANDARD 

With  a view  to  emphasising  the  need  for  chang- 
ing a work  standard  for  cataloguing  with  the  changes 
in  the  context,  the  DRTC  trainees  (1969-70)  collected 
data  on  certain  cataloguing  features,  in  about  a 
thousand  books,  published  during  the  period  1899-1968. 
The  data  for  the  period  1925-1960  were  analysed. 

Using  Graphs  and  the  techniques  of  Least  Square 
and  Analysis  of  Variance,  it  is  shown  that  the  inci- 
dence of  (1)  Single  Personal  Authorship  is  decreas- 
ing with  time;  and  (2)  Two  Joint  Personal  Author- 
ship, Corporate  Authorship,  Collaborator,  and  Series 
is  increasing  with  tine,  significantly  so  in  the 
Natural  Sciences.  There  is  a predictable  trend  in 
the  increase  in  the  number  of  books  presenting 
complexities  in  cataloguing.  It  is  suggested  that 
standards  for  cataloguing  work  formulated  in  the 
past  will  have  to  be  modified  in  the  light  of  tho 
above  findings.  It  is  further  suggested  that  to 
maintain  earlier  performance  standards,  some  aspects 
of  the  method  of  cataloguing  may  have  to  be  changed, 
or  additional  hands  will  have  to  be  utilised  in 
cataloguing  work  ( 1 ) . 

5 INCIDENCE  OF  FACETS 

Goplnath  and  Jayarajan  ( 2 ) have  collected, 
analysed,  and  presented  data  on  the  incidence  of 
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different  kinds  of  facets  in  compound  subjects 
going  with  the  Main  Subject  Medicine,  in  documents 
published  during  1925',  1951  , and  ^967.  Inferences 
are  made  about  the 

1 Mode  of  incidence  of  facets, 

2 Percentage  of  subjects  with  different  number 
of  facets, 

3 Pattern  of  combination  among  the  facets  in 
Compound  Subjects,  ’ and 

4 Trend  of  each  of  these  a/ctributes  with  time. 

It  is  inferred  from  the  study  that  on  an  average, 
there  are  more  number  of  bo'eks  with  great  inten- 
sion in  the  later  years. 

6 PATTERN  OF  INCIDENCE  OF  SB)RT-RANOF  QUESTIONS 
0 S Raghavendra  Rao  ( 5 ) has  col?.ected  and 
analysed,  data  about  <773  short-range  refer cnee 
questions  answered  in  an  academic—  cun-re3earch  type 
specialist  library.  The  analysis  of  dMa  gives  infor- 
mation pertaining  to 

1 PercentPge  of  kiudr  of  question  in  relation 
to  the  different  caiegoriee  of  readers; 

2 Time  spent  on  the  different  category  of 
questions;  and 

3 Time  spent  on  questions  put  by  different  cate- 
gory of  readers. 

The  patterns  of  incidence  of  the  questions  as  found 
from  the  analysis  of  u it » arc  cc:inented  upon. 

The  subject-wise  distribution  of  the  short- 
range  questions  is  compared  :fV.  i!-*  su’  * ect-wise 
distribution  of  the 
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1  Library's  holdings*, 

. 2 Books  and  periodicals  issued  to  readers;  and 
3 Staff,  students,  ana  research  scholars  of  the 
institution  constituting  t be  potential  users  of  the 
library . 

It  is  inferred  that  the  Physical  Sciences  are  domi- 
nant in  each  of  these  cases, 

7 analysis  of  citations 

A K Gupta  ( 5 ) analysed  the  citations  given 
in  the  Indian  .journal  of  pure  and  applied  physics 
V5  (1967),  with  a view  to  compiling  a list  of  the 
most  cited  periodicals.  These  periodicals  have  been 
examined  with  respect  to  their 

1 Country  of  origin; 

2 Subject  coverage;  and 

3 Age  of  citation. 

Lata  on  'sell  citation',  and 'repeated  citation1  are 
also  presented,  and  the  probable  reasons  for  these 
two  kinds  of  citations  are  given. 

8 DUPLICATION  OF  DISCOVERY 

Scientific  discoveries  constitute  one  source 
of  ideas.  The  kind  of  ideas  added,  the  mode  and 
rate  of  their  addition,  the  extent  of  duplication 
and  tire  process  of  assimilation  of  ideas  affect  the' 
growth  of  the  universe  of  subjects.  In  turn,  the 
growth  of  the  universe  of  subjects  affects  the 
work  of  the  librarian.  As  a case  study,  Neeiamoghan 
Buche,  and  Gupta  ( 4 ) present  data  on  the  discovery 
and  duplication  of  antibiotics.  Regression  Analyst 
Analysis  of  Variance,  and  a Modified  Poisson  Distri- 
bution are  used  to  analyse  the  data  and  study  the 
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trend  of  duplication,  the  distribution  of  duplica- 
tion, and  the  relationship  between  duplication  and 
discovery.  The  findings  are:  (1)  The  total  number 
of  discoveries,  new  discoveries,  and  duplications  are 
predictable  by  assuming  a linear  relationship  bet-  % 

. ween  the  respective  pairs  of  variables;  (2)  The  • 
pattern  of  duplication  Is  not  due  to  chance  alone; 
there  is  a regularity,  in  the  statistical  sense, 
in  its  behaviour;  (3)  The  reported  discoveries  and 
duplications  both  increase  with  time;  (4)  The 
behaviour  of  the  functional  relationship  between 
the  number  of  discoveries  in  relation  to  time,  and 
the  number  of  duplications  in  relation  to  time, 
are  different;  (5)  Over  the  thirty-year  period 
1937-66,  the  rate  of  duplication  has  nearly  halved; 
and  (6)  There  appears  to  be  a tendenf'y  for  the 
cumulat  ive  duplicat  ion  to  stabilise  at  about  twenty- 
five  percent  of  the  cumulative  discoveries,  over 
the  sixty-year  period  1907-66. 
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32  Project  2 


Project  2,  to  be  completed  within  six  months  after  the  formal  course  in  DRTC,  consists 
of  the  preparation  of  a Trend  Report  on  an  approved  specific  subject  based  on  the  survey  of 
the  current  documents  on  the  subject  appearing  in  various  periodicals,  reports,  etc. 

4 DURATION 

The  formal  course  commences  on  15  April  every  year  and  continues  till  about  14  June 
the  following  year. 

5 ADMISSION 

A candidate  seeking  admission  to  the  course  should  ordinarily  possess  any  one  of  the 
following  minimum  basic  academic  qualifications : 

1  Post-graduate  Degree  or  Diploma  in  Library  Science. 


' 2 MA/MSc  or  an  equivalent  degree  or  a degree  in  Engineering,  Technology,  Agriculture, 

/•  Animal  Husbandry,  or  Medicine,  and  practical  experience  in  Documentation. 

Admission  to  the  course  is  strictly  based  on  the  merit  of  a candidate  as  judged  1 y his 
academic  record,  and  if  necessary,  performance  in  a special  admission  lest  held  for  the  purpose 
or  a personal  Interview  by  a selection  committee. 

j 6 AWARDS  FOR  PROFESSIONAL  ATTAINMENTS 

1 Associateship  in  Documentation  on  the  basis  of  examination  and  the  report  of  professional 
work  In  DRTC;  (The  Associateship  is  declared  equivalent  to  the  M Lib  Sc  degree  by  the 
Government  of  India). 

2 Associate  Fellowship  In  Documentation  on  the  basis  of  reporl/thesis  of  research  work 
done  in  DRTC ; 

3 Fellowship  In  Documentation  for  outstanding  contributions  and  published  works  in 
the  field  of  documentation. 

7 HESBARCH  FELLOWSHIP 

Some  research  fellowships  are  available  to  pursue  advanced  work  in  DRTC.  There  is  also 
provision  for  research  fellows  to  work  with  Dr  S R Ranganatban,  National  Research  Professor 
in  Library  Science,  and  Hon  Professor,  DRTC. 

.1 

('  \ practising  documentalist  will  be  provided  fecifilics  to  reside  in  DRTC  for  a specific 

period  to  pursue  a specific  line  of  research  in  the  field  of  documentation. 

g PUBLICATIONS 

1 Ubntj  telenet  with  a slant  to  doom  emotion,  a quarterly  published  In  collaboration 
with  the  Sarada  Ranganathan  Endowment  for  Library  Science ; and 

2 Proceedings  of  the  DRTC  Seminars. 
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